DECIMAL 


LW herein is ſhewed the Nature and Uſe of Decimal FraRions, 
- Jn the uſual Rules of Arithmetick,and in the Menfſuration of | 
1 Plancs and Solids. 

&} Together with Tables of Intereft and Rebate for the valuation 
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of Leaſes and Annnities, Preſent, or in Reverfion, znd Rules | 


for Calculating of thoſe Tables. | By 
Whereunto is added —_ 
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the Logarithmes, and theit uſe 1n the ExtraRtion of Roots, 
the Solving of Queſtions in Anatociſme, andin other Arith- | 
metical Rules in a Method not uſually pracifed, 
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His Algebraical AritMfmetick.containing the Dodrine of Com- 
poſing and Reſolving an Equation ; with all other Rules re- 
Gy "rs for the underſtanding of that myſterious Arr, accor- 
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His Arnficial Arithmetick, ſhewing the Geneſis or Fabrick of | 


Ing to the Method uſed by Mr. Zohn Kerſey in his Incom- | 
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qui Lauro fcribere digha 
Novit, & ad ſophiam pandere callet iter. 
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Quid meruit qui non tantum novit,: ſed &ipſe-4- 
— Preſtitit 1ngenio, 
Laurea conveniunt non ta 
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ferta capillis, 
Aurea fed potins, dotte,. corona tuis. 
Aurum vos 1lli divites concedite, :Laurum 
Dent alilz nemo ſe meruiſſe neget. - 


Quod ſi nec Laurinoftro tribuetis honorem 


Autori, plane quem meruiſſe lique ty 
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Nominat Ingratos vos ({cto mo alin0s. 


Foannes Robinſon. 


A Caralogue of the Chapters 
« contained 1 in the Decimal Part. 
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A Catalogue of the Chapters 
contained | in the Logarithmical 
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Diviſion by thi Logaruome.— 
To raiſe the Powers of Numbers, viz. tn fnd _ bY 


Of thewſe of Logarithmes in Comparative Arithme- 


Of Anatociſme or - Compound Interdf: wherein is ſhewed 
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Concerning the Reſolution of Rueftions producing Dua- I | 
adratith Equations. ———-- —— a | *5] 972, 
The Dvttrine of Surd Duantities ———————— 416 399 


The party of Numeration in. univerſal Surd Roots. — 
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ADVERTISEMENTS. 


' A LL forts of Mathematical Books are ſold by Tho. P affenger; - 
A at the Three Bibles upon London-Bridge. 


'T- Sr. "Georges Church jn Southwark are taught Writing, 
Arirhmerick in all irs parts, and Merchants Accounts at- 
ter the 7ta/ia» manner, and alſo theſe Mathemarical Arts;  v!% 


; Geometry, Algebra, Trigonometry, Plain and Spherical, Aſtro- 
Fr nomy,; Navigation, Gunnery, Fortificatiog , the prajectign 0. 
B, the Sphere, the -ufe of the Glohes,” and other Mathematica: 
q Inftrumenrs by Fobs Hawkins, the Publiſher of this Treawte.: -. 
Wh A AF Zames Atkinſon Teacher of the Mathemaricks, living at, 
k | 1YV 1 Cherry -Gardzn-flairs m Rotho©bithe teacherh all -Ma- 
Xo themarical Arts to'all Perſons whatloever, at as. cafie :Rate$s) 
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Tha Method thrownout the whols 
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10p2 will proves 5atisTactory to tnos? 
0 snall seriously apply thenselves 
> the Rules, Frecepts and Axamples 
e-ein contain?d. 
Tha use of Dzcimals (in the 8s olu- 
i10nN of Qnaestions Aritimeticel, and 
2101) Geometrical as =sre n2c288ary in 


16 Mengnration of the most ususl Plaim 


nd Solics) is as plainly laid down 
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”. John Karnrgey, whose memory deserv?2s 
lgnly to b» honoured by all the Pro- 
?28580rs of tnis Scienc?, 
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fe int2lliglble manner tnan hitnerto 
t}, been used by otner A1thors; and 
hope the s tudious Reader will re- 
21ve that satisfaction £1.2r@ln will CN 
11 Antnor earnestly aimed it, or him- 
217 can 2x7M9cGt. 

And as Tor tii: Aleebraicsl part 
tink tinere 18 nNoOotiiln. tnerain @x- 
yP2888G trat 15 Superilious, nor any- 
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110118 and op So t:at what other 

treat ng upon tnlils subj=ect 
ave 15ft lntrTonte ENG AL1LIL 1QULIE- £09 
CerStood, 18 nere m=(MC82 obvious 

by el ar demonstration) to tho meanest 
2pacity; therefore Courteous Reader, 
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To the Reader. 


the end will crown thy endeavours with ſucceſs ; 
and be not ſo ſloathfully ftudious as at every difh- \n 
culty thou meeteſt withal to cry out Ne plus ul- 

tra, for pains and diligence will overcome the 
greateſt difficulty : To coaclude , That thou 
mayeſt ſo read as to underſtand , and ſo under- 
ſtand, as to become a proficient is the hearty de- 
ſire of him who wiſheth thy welfare and the 
progreſs of Arts. 


From my School at St. Georges 
Church in Southwark, 


ORob. 27, 1684. JOHN HAWKINS. 
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The Advice of 4 Biiewd [of mY das to ſuch. 


| Yet till late days, not rightly underſtood ; 


' as ave defirons to attain 9 oak perfetsion of. 
this moi uſeful A R t, 


Ou that peruſe this-carious RY obſerve, 
That he not meanly does of men deſerve; - 

Whoſe ſtudions labour brought It to af end, 

And as his Vaſter-piece did it commend 

To thoſe who are deſirous to imploy 

Their tine the beſt of curious Arts't" injoy.; 

An Art by which mans fortun's often rais'd, 


An Arr by: all that Trade or Traffique prais'd : 


An Art, or an Acquirement, who ſo wants 


His buſineſs, (if important,) quickly faints ; 


'T15 what's fo uſeful, that not to be known, 


- +Wou'd ruin each mans occupation : 


Therefore let thoſe who tain wou'd riſeembrace 
T his, and preterme!:t they have in the chace. 
Long ſince it. was Invented for our good, 


And nottill now to its perfection brought, 
Though many ways with tedious trouble ſought. 
In thele choice pages all 1s to þe found 

T kat does concern the 'Subj& : theſe do bound 
The largeſt field of trve'Arithmerick, 

No numbers wanting that Mankind wou'd kek 
The cyrious Artift with: a ſearchingeye, 
Althqugh turn'd Crititky; here no fo alts can IPY2 
Or, if there. any be; they: are ſo finall; 

That nearly they reſemble none ar all ; 

For-all. that. have perus'd it, have confeſt 


That of this kind, this much excecds thereſt. 


X A. Fexcher of the 
Ma thematicks. | 
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Treartile.. 


HE Learned Chymilt can't wore- truly ſay 


He can the-unſeen powers of Herbs diſplay 


Orby diſſolving their External. face 

Bring Snbtil Spirits, Sulphurs, Salts, in place 1 
Exalt their intern Energy ;, ſublime. ' 

From PatTefatirue Nunc, Eternal Time : 
Than you by ALGEBRA and Numbers prove 
Th' Aquations true, of. ali the Orbs above. 
You by ſubtratting add, and dodivide 

The ſelf ſame way by which you multiplyed. 
From Numbers ſmall you mighty Powers make, 
And from the ſame the Suinre ence you take. 
By Infinites, you finite Numbers bind , 

By things unknown, you unknown things do find. 
Proportions your find out, and as Exatt, 

As Chymiſts you Aquations ds Extratt. 
Thus you the Powers of Numbers do unfold, 
And like them, change baſe Metals into Gold. 
The ſprings nnjeen ; for no man fully knows 


From whence the ſacred ſonrce of Number flows. 
But my poor Mite you need not, nor my praiſes © 


Toyou my lines can't laſting Trophies raiſe. 
Nor need your Numbers my unlearn'd defence, 
Numerick Truth in its abſtrafted ſenſe, 

' Derives its ſpring from an Eternal Fount, 
Without beginning, endleſs in Account. © 
The Univerſal World it does compriſe; © 

It no beginning had, nor ever dies. _ 


All things i'th ſphear of Sacred Numbers ſtands. I TROY g 
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Heaven, Earth, the Seas, their furniture ſubmit., 
And all their num*rous off - ſpring flows with it : 
| It meaſures place and time ;, in ſhades of night 
It ſees no darkneſs, but Illuſtrious light. 
| Both Kife and Death to it the ſame appear, 
| | An Sub;jeits are within its mizhty Sphear. 
| 
| 


Thu: nv affeftt:ons (friend) makg me intrude, 
Theurk ith unpol:ſh'd lines, and mimbers rude. 
" On ſuch a Theam, Who could forbear to ſing ? 

| | To Sacred Fire, wr Prorld not Incenſe bring ? 
| Inſp1r'd by thy G34 it ART, ny ſublime Muſe 
= Th* eternal Truth of Numoers ſhail diffuſe : 

| | WhiP I applaud the object of thy Pen, 

The unknown depths of Algebra 4nd Men, 

| Here fix thy Pillars ;, inthis ART aſpire 

To ligzt Our Tapers with Ceieftial fire. 

In the ſame Leal proceed : thy numbers fit 
W:th ſpeaking Symbols to the meaneſt Wit. 


F-z 13th Oftob, 

| 1684. 

] 

| Yours, and Traths Servant 


William Salmor. 


Med. Profeſl: 


H A T Arithmetick, and the 
Subject thereof , (viz. Num- 
ber) is, 1 have largely defi- 
ned in the Firft Chapter of 
my Vulgar Athinetich. In which Treatiſe 1 have 
applyed the ſpecies of Numeration to the various 
Rules of Vulgar Arithmerick, both in Integers, 
and Fractions ; for the ſolution of various Pra- 
Ctical Queſtions ſolvable thereby, by ſuch plain 
and eaſie Ryles as many years experience-in the 
practice” thereof had made me capable of ; and 
which I hope might render it Incelligible , and 
ſerviceable to the meaneſt Capacity. 

And 1n this 1 ſhall ſhew you the 'uſe of Decimal 
Fractions in all the Rules of Arithmetick, -byf 


Sagan in the ITE Queſtions/'of larecefh 
and 


. - >. + pw 
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and Rebate, according to ſeveral Rates of Inte- 
reſt, both Simple and Compound, with the true 
Valuation-of Leaſes-and Annuities, either preſent 
or in Reverſion, and likewiſe their uſe in the cal- 
culating of Tables for that purpoſe, &c. 

\ IE. In Decimal Fractions we ſuppoſe the unite 
or Inceger to be divided into ten equal parts, and 
each of thoſe tenth parts are again divided into 
ten other equal parts, ſo that then the Unit or 
Integer will be divided into 100 equal parts, and 
then again each of thoſe hundred parts is Ione 
to be divided into 1o other equal parts, ſo that 
then the Unit or Jnteger will be divided into 1000 
equal parts,c.And ſo by Decimating the firſt and 

ubdecimating the ſecond we proceed ad infinitum. 

III. And hence it is evident that a Decimal Fra- 
Eon is alwayes either ſo many tenths, or it is {ſo 


many tenths of +3, or 'tis ſo many tenths of - 5 
of 75, or ſo many tenths of #5 of 55 of +5, &c. 


follows that always a Decimal FraQtion hath for 
1ts Denominator an unite with a Cypher, or elſe 
Cyphers annexed to it on the right hand, vzxz. ei- 
ther 10, or 100, Or 1000, OT 10000, or 10000c, 
QC. ad infinitum. _ 
HE. In Decimal Fraftions the Denominator 1s 
never expreſs'd, but may at firſt ſfight-be under- 
ſtood by the Number of places contained in the 
Numerator ; the Denominator being alwayes an 
unite with as many Cyphers annexed to it, as 
there are real places in the Numerator ; as 8 be- 


ing a Decimal is .*,, viz. its Denominator 1s an 
| chat _ unite 
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unite with one Cypher annexed to it, and 3+ 
is thus written .85 and ***, thus written .146; 
But if the Numerator of a Decimal Fraftion con- 
ſiſteth not of ſo many places as there are Cyphers 
in the Denominator, then ſuch defeCt is ſupply- 
ed by prefixing ſo many Cyphers before the Nu- 
merator, (v:iz.) on theleft hand as there are pla- 
ces deficient ; as for example, +3 if it were on- 
ly ſet down thus, (.8) then it would be but #;, 
but by prefixing a Cypher before it thus (.08) 
it is+{ and +, is thus expreſſed (.008) and 
+5 1s thus written (.025) and --25,-; thus 
(.0025) &c. ; 


V. A Decimal Fraction being written without - 


its Denominator, is known from a whole Num- 
ber, by having a point or prick prefixed before it 
thus; .25 is +*.\, bpt if it had been expreſſed 
without a point thus (25) it would have ſignified 
ſo many unites: The ſame 1s to be obſerved in 
mixt Numbers , for 29+.:. being written Deci- 
mally, will ſtand thus (29.16) and 48-3... thus, 
(48.025) and 48-3: thus, (4.0028) and. the 
like of any others. 


But ſome Authors diſtinguiſh Decimals from 
whole Numbers, by prefixing a virgula, - or per- 
pendicular line before the Decimal, (whether 1t be 
alone, or joyned with a whole Number) thus, 
I8is £;, and 1025 Is :;5., and 29716 is 29:49 
&c. Others expreſs the ſame Decimal Frafion 
and mixt Numbers thus , (viz.) 13 1225 29116, 


&c. Others with a point over the place of Unirs . 


in the whole Number ; and then the former Fra- 


&tions and mixt number will be thus written; - 


viz. 08, 0025, 2916 the like of 6thers : And 
ſome Authors again put points over all the pla- 
Fg B 2 EEE | 


we 4 Notation of 


11.7 - be reduced to Decimals of the ſame value, having 


Chap. 8, 
ces or figures in a Decimal Fraftion thus : 


$8, 025, 2916, 48025, &c. but being written 
according to the firſt DireCtion, I conceive they 
may be moſt fit for Calculation. 

| VI. As whole Numbers do increaſe their value 
in a decuple proportion, by annexing a Cypher 
or Figure to the place of Units, ſo by prefixing 
a Cypher or Figure on the left hand of a Dect- 
mal, ſo as actually ta take place in the Decimal, 
its value is decreaſed in a ſubdecuple proportion, 
ſo the Number 4, by manor a Figure or Cy- 
Pher to it ; it is increaſed from 4 to 40, &c. 
But if 4 had been a Decimal, v:z. 4. and if there . 
had been © prefixed before it on the left hand, its 
yalue had been decreaſed from :*, to +3-. or .04, 
and by prefixing 5, it is .54 3 and ſtill by prefix. 
ing more Figures or Cyphers, its value will de- 
creaſe inthe ſame Ratio ad inpntum. PF 


T7 

VII. And as Cyphers being prefixedl before a 
whole Number, (v:z.) on the left hand thereof) 
do neither increaſe or decreaſe its value ; (for 4, 
and 04, and 004. being Integers, do ftll retain ' 
one and the ſame value; ) So a Decimal, by ha- 
ving a Cypher, or Cyphers annexed to the Right 
hand thereof, have not their value either In- 
creaſed, or Decreaſed. 7 

Whence it is evident, that all Decimal FraCti- 
ens may be Reduced to an equal Denomination at: 
firſt ſight; for ſuppoſe .15 , and .068, and 
-73465 were Decimals given to be Reduced to 
.one Denomination ; In this caſe I conſider that 
the Denomirator for the given Decimal coafiſt- 
ing of the moſt places is 100000 , and.15 and 
£68 whoſe Denominators are 100 and 1000 may 


Iike- 
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likewiſe 1000 00 for their Denominator , by an- 
nexing ſo many Cyphers on the Right -hand of 
the Numerators , as (according to the 4. Defi- 
nition foregoing) may make each of them to have 
100000 for a Denominator, ſo .15 will be. r 5000, 
and .068 will be .06800. 
VIH:” As the order of places in whole Num- 
bers is from the Right Hand to the left, fo the 
order of places ina Decimal Frattion is from the 
Left Hand to the Right ; the firſt placebeing ac+ 
counted tenth parts of an Unity, and by ſome. it 
is called primes, the ſecond place is ſo many hun+ 
dredth parts of unitie, or it is called fecondss 
the third place is ſo many thouſandth partes of 
. unitie, or it 1s called thirds, &c. which will 
more fully appear by the following Table. 


PA Table of Notation of Integers and Decimals. 


S2NUM JO ann oO 


emanwrod A, co 
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partes 


Tens 


| + [Unites 
C Thouſ. partes 


a | Mill: partes. 
4» | X MY. partes 


& |X of Mill. 


+ | Millions 


w [C of Mill. 
FW X of Thouſ. 
|.a | Thouſands 

& | Hundreds 
9 | Tenth partes 
v. | Hundr. partes 
w | Thoul. partes 
| © | X Thoul. 


| 
| 
| 
| 
| 


oa 


1 ww C of Thouſaa 
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place 


ghth place 


_ 
- 


.41E 
Sixth place 
Fitth place 
; Fourth place 
| Third place 
Firſt place. 


Primes 
Seconds 


Thirds 
i Fourths 


Fifths 
Sixths 


| Seventh place - 
| Second place 
Sevenths 


1 

1 
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In the foregoing Table is given a mixt Num- 
ber of Integers and Decimals ; the Integers being 
ſeparated from the Decimals by a point, or prick, 
according to the fifth definition beforegoing ; ſo - 
that 384375864 ſigniftle ſo many Integers or 
Unites, and 823056345 ſignifie ſo many parts of 


_ Unity,the figure 8 in the firſt place being ſo many 


tenth parts of unitie;z and the next figure, viz. 
the figure 2 is ſo many hundredth parts of uni- 
tle, CIC. 

Soin the Decimal Frafction .4.378, the figure 
4 poſſeſſeth the firſt place, and is 4 primes, or 
four tenth parts of an unite, and 3 the ſecond fi- 
gure 1s called 3 ſeconds, or three hundredth parts 
of an unite, and 7 the third figure is called ſe- 
ven thirds, or ſeven thouſandth parts of an 
unite, and 8 the fourth figure is called eight 
fourths, or eight ten thouſandth parts of an 
unite, Cc. 

Whence 1tappeareth that every place in a De- 
cimal Fraction being conſidered a part by it ſelf, 
without any reſpeCt to the reſt, will of it {elf 
make a particular DeCtimal Fracttion ; ſo in the 
laſt mentioned Decimal FraCttion , viz. 4378, 
each place being conſidered by it ſelf, will make 
theſe following Decimal FraC@tions, viz. .q .03 
» OO7 and .0008 , Or %. 194 uh __ and SRO, HED 2 
which Fractions being added together, accord- 
ing to the Rules of Addition of Decimals here- 
after delivered in the third Chapter, their ſum 
will be .4378 , which is the given Decimal of 


- Which they are compoſed. - 


IX. A Decimal Fraction is expreſſed by ſomeAu- 


_. -thors, by Primes,Seconds, T hirds,Fourths,c. As 
.* ., . If this Decimal .748 were to be expreſled,they lay - 


it is ſeyen primes, four Seconds, and eight thirds: 
b fe _ -, Others 
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Others there are which expreſs it thus, viz. ſe- 
yen hundred forty eight thirds, but the moſt 
approved way to expreſs or read a Decimal 
Fraction, is according to the method of reading 
a vulgar Fraction, and togive it the Denomina- 
tion of the Figure in the laſt place of the Deci- 
mal, and then the'Decimal .748 will be thus read, 
viz. ſeven hundred forty eight thouſandths, and 
.036 is thus read, thirty fix thouſfandths, and fo 
of any other. This Chapter being well under- 
ſtood, all the parts of Numeration, viz. Additi- | 
on, SubtraCtion, Multiplication, and Diviſion of [ 
Decimals will prove very caſte. _ j 


—k A ow_—_. ——_ 
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CHAP. 11, 
Redudion of Decimais. 


To Reduce a given Vulgar Fra- 
: Hon to a Decimal , that ſhall 
be equivalent thereto. 


I, V Hen in any Arithmetical Operation - 
your work 1s ſo mingled with vul- 
s . gar Fractions, as ta render it tedious, or diffi- 
cult; the beſt remedy you can have, is to reduce 
your vulgar Fraction or Fractions into a Decimal 
Foun 4 Þ +4 "5 
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or Decmals, which having done the work, will 
| be as cake. imevery Reſpect, as if;you had todo 

with nothing but.-whole Numbers, which you 
may Keg A by the following Proportion, Vit. AS 
the Denominator- of the given valgay Eraction, 
35,toits Numerator,” 

So is an Unite, with ſo many Cyphers as you 
intend your Decimal ſhall have Places, ». Tothe 
DecimalRequired., : 

So it. the Fraction. to, be Reducel were / i» and. 
you would reduce it.t02 decimal conſiſting of 4. 
Places,, Ifay, the Proportion is 

As 4 (the Denominator of the given Fraction ) 

Is to 3 (its Numerator.) 

. So is 10000 (the denominator of the decimal 
required.) 

T 0.7500 (the Decimal required. ) 

So that I conclude 3./will be reduced to its 
equivalent decimal .7500, or \.75; for Cyphers 
on the Right hand of a decimal do neither in- 
creaſe nor diminiſhits value, by the ſeventh dehi- 
nition of the Firſt Chapter. 

Now according to the- foreſaid proportion, it 
15 evident, that if to the Numerator of any Fra- 
tion given tobe Reduced toa decimal, you an- 
.nex as many Cyphersas you intend its equivalent 
\decimabſhall have places, and: then divide it by 
its denominator, the Quote will be the are 
required. 

So let there (again) be given 2 to be Reduced 
(as before) to a decimal of 4 places, in order 
. thereunto I annex 4 Cyphers - the-Numerator 3, 
and ix” niakes. 30000, which I diyide by the. de-- 
nominator 4, and-it Quotes 75009, Or- .75». for 
thedeciwal equivalent to the vulgar Fraftion-:. 
our that all vulgar Fraftions cannot be; Real 
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ced to decimals, having exattly the ſame valy 


I 

) although they may come infinitely near, - a 
1 more places that you make your decimalto conſiſt 
S 

2 


of, ſo much the nearer doth 1t come to the truth, 
but 4 or 5 places is exaCQt enough for moſt opera- 
tions ; ſo if it be required to reduce the vulgar 
Fraction .?- to a decimal of 4 places, it will Te 
found tobe .818: which is not exact, but yet it 
wanteth not +5; part of an unitof th&truth, 
and if you make it 8192, it will be ſomewhat 
more - 28 the truth. 

Again if you annex 5 Cyphers to the Numera- 
tor, and ſo make the decimal conſult of 5 places, 
it will then be .81818s yet it will want of the 
truth, but not 1o — as when 1t had but 4. 
places, for now it will not want +----; 5; part of 
anunite of the exact truth, and if you make it to 


be .8 1819, it will then exceed the truth. Thus 


'S by increaſing the number of places in the Dect- 
- mal, you may come infinitely near the truth, but 
I- pk oa find a decimal exactly equivalent m many 
caſes 
It Note alſo, that if after you have Reduced your 
a- valgar Fraction to' a decimal, according to the 
1- foregoing. Rule, there be not as many - places in 
It the.decimal, as you annexed Cyphers to the Nu- 
Yy merator-of the given vulgar Fraction, then you 


al are'toſupply ſuch deiect by prefixing ſo many. Cy- 
phers- on the left hand of the ſignificant Figures, 


fourth Rule of the Firſt Chapter. 

Soif 5; were given to be Reduced to a dead: 
a: mal of any numoer of places, as ſuppoſe © ; in 
-# order to it, | annex#s Cyphers to the Numera- 
4 tor 11,-and It makge 
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conſliſteth but. of 5 places, but it ſhould have 6 
places, wherefore to make it compleat, I pre- 
fix a Cypher before it, and it makes .o1 1689 for 
the true decimal Required; and if it had been 
required to conſiſt of 4 places, thenT annex 4 Cy- 
phers to the numerator, yet after diviſion is end- 
ed, there will be but 3 places in the Quotient, 
VIZ. 116, therefore to make It conſiſt of 4 pla- 
52 I prefix a Cypher before it, and it makes 
.0116 for the decimal ſought, Again let there 
be given ;-;3 to be Reduced to a decimal of Fſup- 
poſe) 5 places 1t will be found to be .00407; and 


77312 willbe reduced to .000215 


To Reduce the known parts of Money, 
Weight , Meaſure, Time, &&c. 
to Decimal Fractions. | 


Il. Hence it is evident that the known parts 
of Money, Weight, Meaſure, Time, and Moti- 


on, &c. may be Reduced to decimal Frattions 


of the ſame value, or infinitely near it, for if (in 
Money) a Pound Sterling be an Integer, whatſo- 


 everis leſs thana Pound, 1s either a part or parts 


of the ſame; and-when you know what part or 


parts thereof it is, you may reduce it to a dect- 
-- malof the ſame value, 'by the firſt Rule of this 


Chapter; ſo if you would know what is the de- 
cimal of a Pound Sterling, equal to 7 Shillings ; 


_ conſider that 7s. 1s 7; Pound , and by the 


{aid Rule , the decimal an{wering hepſhp ts. 351. 
And'if 1 would know the decimal equal to 3-4. I 


_ conſider that 3 4. is; of .*; of a Pound, or ;;5 of 
'*a-Pound, and the decimal equivalent thereto, 
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will be found (by the ſaid Rule) to be o 125 ; 
likewiſe if there were given 7 s. 3 d. to find the 
decimal equal thereunto-” Firſt, I confider, that 
75. 3.4. 1s 87 pence, which 1s 7, of a pound, and 
the decimal equal thereto. will be found to be 
.3625t. wh 

In like manner if it were required to find the 
decimal of a Pound Troy weight equivalent to 
6 02,—12 pw. I firſt find that 60z.—12 pw. make 


132 pwts. which is 3:3 of a pound Troy "wag 


and the decimal equivalent thereunto, wi 
found to be .55 by the faid firſt Rule of 
Chapter. The like 1s to be underſtood in the Re- 
ducing of any of the known parts of Coyn , 
Weight, Meaſure, &c. into Decimals. 


To #1 the value of a Decimal Frath- 
on, in the known parts of Money , 


_ Weight, Meaſure, exc. 


HI. When you would find the value of a de- 
cimal Frafttion in the known parts of Coyn, 
Weight, Meaſure, Time, Motion, or the like, 
obſerve the following 


RULE 


Multiply the given Decimal by the Number of 
parts in the next inferiour denominatiag that are 


with the given decimal, and {ee how many pla- 
ces are In the product, more than were in the 
ſaid given decimal ; and cut ſo many off from the 
lefr hand with a daſh of your pen, and thoſe 
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Figures ſo cut off, are the value of the ſaid de- 
Wil = - Cimal in the next inferiour denomination to it, 
mF- and the Figures (if there be any) Remaining, are 
, _ thedecimal of an Integer ir the ſaid denominati- 
on, and may be Reduced as low as you pleafe by 
the ſame Rule ; as in the following Example. 
(1 | \ Let it be required to find the value of this de- 
| cimal of a pound ſterling, viz. 7635. . 
i Firſt, I multiply the given decimal by 20, and 
| e product 1s 1527c0 which is of 6 places, and 
| grven- decimal is but, of 4 places, wheretore I 
Wil 8 Be off 2 Figures. at the left hand, viz. 15. which 
| 1s fo many ſhillings, now when the faid 
| 1635 15 1s Cut off from the reſt, there are 
| 20 yet remaining 2700, which I multiply 
> ———- by 12 to find the value thereof in 
| 


15] 2700 pence, and the product is 3 2gg0, which 
'* 12 conſiſting of 5 places, Ic off one 
——— - Figune, (viz. 3) from the left hand, 
|  3T]24co Which is ſo many Pence; fo that I 
t conclude the value of the given, dect- 
\ . mat to be 155s.—03 4. and the remaining Figures, 
i 1X. 2400 are thedecimal parts of a peny, which 
1 becauſe they do not amount to the value of a Far- 


thing, I do not Reduce any lower, ſee the work 
in the Margent. 


4 find its value, if you work as is before directed, 
ih ' you will find it to be 13 5.—08 d.—1.312 quarters. 
7] -- And 374 1. being ſo Reduced; you will find it to 


- make 7 5.-05 d.—3.040 quarters. | 


- In like manner, ifit were'required to Reduce 


-this'decimal of a pound - Troy weight ;: v4. 

84596 1. into known parts; Firſt, I nf@ltiply 
it by&r2, and- it produceth 1014912, from which 
\, I cur'off the two firſt Figures to the left hand, 
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of 
I3 
vViZ. .10.) for -Ounces , and the Remaining Fi- 
gures, which are 14912 do I multi- 
ly by 20, and the produCt is 295240, $4576 
From which I cut off the firſt Figure , "3, J& 
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UNIL. 2, which 1s two PeEny weight, INEGE P55 W922 
and 98240 remaineth, which I mul- 10J14912 
tiply by 24, and the product is- 20 
2357760, Which is 23.57760 grainsz —-» 
fo that I conclude the value of the 2 98240 
given Decimal .84576 pound Troy 2 
weight to be 1009z.—02 pw.—23 gr. — 
57760; the ſame is to be oblerved 3 929 
in finding the value of any other de- 19643 
cimal whatſoever, whifther of Coin, — | 
Weight, Meaſure , Time, or Mo- 2357760 
tion. | 

[-might here have added Tables of ReduCtion, 
ſhewing the decimal Fractions of any of the parts 
of Money, Weight, &c. asdivegs Authors have 
already done ; but (becauſe ri are (though 
uſeful) ſeldom made uſ'of, and partly by reaſon 
of the eaſe in finding the equivalent decimal of 
\ I any Fraction whatſoever, according to the Rules 
| herein delivered) I ſhall forbear ir. 


IV. There is Fbriefer way of diſcovering the 

value of a decimal of a Pound ſterling, viz The 

 ' Figure which ſtandeth in the firſt place of the de- 
> | cimal, (viz. in the place of primes) hging dou- 
; I bled, gives you the number of ſhillings? then let 
> If the Figure poſſeſſing the ſecond place of the de- 
cimal, (vzz. the place of ſeconds) be eſteemed fo 
many tens, and the Figure in the third place ac- 
count ſo many units, which- faid tens. and units 
being accounted one'intire number, and made leſs 
by one, will be fo many farthings, 'which-faid 
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+ _. ſhillings and farthingsare the value of the given 
decimal ; but if the Figure 1n the ſecond place be 
5, or elſe exceed 5, then reckon one ſhilling 
for that, and for the excels aboye 5, eſteem eve- 
TY unit 10, as before. 


Example 1. 


 .. What 1s the value of .7365 /? 
&*: Figure 7 (ſtanding in the place of primes) 


ing doubled, gives 14, which is ſo many ſhil- 
gs, and the Figure in the ſecondiplace, (which 
Is 3) being accounted ſo many tens is 30, and 
_ theFigure in the third plate (v:z. 6) being eſteem- 
ed units, and annexed to the tens beforeſaid , 
makes 36, which being leflened by 1, makes 35 
farthings, which is 84. }, ſo is 14 5.—084. } the 
value of the given Decimal .7365 /. | 5A 


Example 2. 


ms: What is the value of .8896 / ? 

[| The firſt Figure (8) being doubled, makes 16 ; 
wh and becauſe the next Figure 1s above 5, Iadd 1 
vw to 16, which makes 17 ſhillingg: Then the ex- 
VE ceſs of the ſecond Figure aboNe 5 being 3, I Il : 
eſteem it ſo many Tens, and the Figure (9) in 
the third place being units, makes 39; which 
leſſened hg 1, makes 38 Farthings, which 1s 9 4. :, 
ſois 17 5.—9 4. =, the value of the given decimal I | 
.8896. Andafter the ſame manner may the value . 
of any decimal of a pound ſterling, be diſcover- 
edat firſt ſight without loſs of a farthing. A 
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CHA P. II. 
- Addition of Decimals. | 


l. HE work of Addition of Decimal Fra&tj- 
ons is in every reſpect the very ſame with 
that of whole Numbers of one Denomination in . 
coinmon Arithmetick , reſpeC being had to the 
right ordering or placing of the decimals requi- 
red to be added, which that you may underſtand, 
obſerve this 
General Rule, 


Il. When two or more decimals are given to 
+ be added together, you are ſo to diſpoſe of them 
one under the other, as that all the Figures on 
the left hand may ſtand in order one under the 
other, that is to ſay, primes under prinſts, or 
tenth under tenths, (whether they.be Cyphers 
or ſignificant Figures) and ſeconds or hundredths, 
under ſeconds or hundredths, &c. obſrving the 
ſame order if they conſiſt ſome of them of never 
ſo many places, and others of never ſo few. 


Example. 

Let there be given theſe following Decimals to 
be added together , viz. .00745, and .o832, and 
.62 and .S: Firſt, I diſpoſe of them in *#+ 
order to the work, as you ſee in the .c0746- 
Margent, where you ke the lowermoſt .c832 - 
Figure 8, which is primes, is placed un- .62 _ 
Aer 6, © and ©, which are lizewiſe 8 
primes, and the Figure 2 in 62 bring in 9h 

| the 


« + © 8 ” = ! * 
- , % , Pu. n . » } wy \ 
” . 'y = . *. ww 2 
by s 7 - bo 
« 4 ” Bm . o a 


o %. + 4 "4 »; p 4 | 
= « + "44 . & q* WT vs o . , _ 
w %s TP wo ' . þ G d 
0 #. Py 4 F Sev 4 a L 8 
5% + WW | n 
= y \ - . ” 
4 - a 
1 .: 


' In the place of ſeconds is placed under $ and © 
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which are likewiſe ſeconds, or hundredths, and 
the Figure 3 in the placeotf thirds, or thoufandths 
is placed under 7, which 1s alſo ſo many thirds, 
&c. Theſame order 1s to be obſerved in placing 
of the decimals of mixt Numbers to be added, as 


ſuppoſe there were given theſe following mixt 


Numbers to be added together, viz. 168.3572, 
and 36.864 , and 7.42. and.6: Now in order 
to the finding out their ſum, I diſpoſe of them in 
order one under the other-as followeth. - Where 
you may oblerve- that the whole Numbers them> 
{lves, or litegral parts of the given mixt-Num- 
bers are placed one under the orher, as is directed 
in Addition of whole Numbers, without any re- 
ſpect at all had to the decimals annexed to them, 
and the decimals are placed under each other, 
according to the Directions - given in - the laſt 
Rule, without any reſpect had to the Intepers, 
properly belonging to them. | 


168.3572 
36.864 
7.42 
.6 


HI. Having placed your given Decimals in or- 
der, according to this Rule, draw a line under 
them, as in Addition of whole Numbers, under 
which line you are to place-their ſum; Then pro- 
ceed in your work in every reſpect, as in Addi- 
tion of Integers, beginning at the right hand, and 


' ſo proceeding through the :Decimals withoutany 


regard to them as Decimals, but, as if they were 
all whole Nambers: As for example, let -us take 
the Decimals given in the firſt example of the Jaſt 
| Rule 


OE ee. ea. as 


FP; 
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Rule foregoing 3 And firſt I put down 6 under 


nd | the line, becauſe there is no other figure or num- 
:hs | ber to add toit, then I proceed to the next, ſay- 
ds, Þ ing 2 and 4. make 6, which] alfo ſet 


down in order under the line, then I +,00746 

as | ſay 3 and 7 make 10, fol ſet down o, 0832 

xt & andcarry 1 to the next, laying 1 that ' 62 

72, | carry, and 2, and 8, make 11, for *8 

ler | which I ſet down 1, and carry 1 to ———— 

in | the next, ſaying, 1 that Icarry and 8, 1.51066 

and 6, make 15, which I put in it 

lace under the line, becauſe it is the}laſt ; and 

cauſe the figure 5 ſtandeth under the place of 

primes, I put a point before it, that is to ſay be- | 

tween 1 and5, and the work is finiſhed ; the 

number 1 being an integer, and the reſt adecimal, | 

whereby 1 find the ſum to be 1.51066, that is x 

integer, and .51066 parts of an integer. | 
After the ſame manner if the mixt numbers-in ; 

the ſecond example of the foregoing Rule were 

given to be added, their ſum will be found to be 

213.2412, that 1s 213 integers and 2412 deci- 

mal parts of an integer, as you may ſe by the 

following work. 


_— Os. le a 


168.3 $72 
gr 36. 864. 
ler 7.4.2 
ler 6 
O- nn 
I1- 213.2412 
nd 
ny Other Examples for the Leanners practice may | 
-T- | be ſuch as follow. | f 
ke | 
all | Wo: TSS 
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:2327:407[. ' 13.225 795.0198 


CHAP. IV. 
Subtraction of Decimal 


Fracions. 
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1. V Hen two Decimal FraCtions are glv- 
en, and their difference or excels 1s 
required, you muſt place them (in order to the 
work) as you were taught in the foregoing Chap- 
ter of Addition, and the operation is the, very 
ſame in every reſpect as in Subtraftion of whole 
Numbers of one denomination, beginning at the 
| 4 Right hand, as in the following Example. 

1-8" Let it be required to Subtract the Decimal .634. 
lg. from the Decimal .728 ; In order to the 

work I put them one ander the other,viz. .728 
the biggeſt uppermoſt, and take each fi- .634 
gure in the lowermoſt out of its Correſ= —— 
pondent figure in the uppermoſt, putting 
therr - reſpectire' differences In order - Bel 
line, and 1 find, (that when I have- finiſhe« 
_operation)the Remainder or differengy yobe 094 
- as by the work appeareth. WY 4 
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In like manner if the mixt Number 42. 347 - 
were given-to be ſubtracted from the 3 | 
mixt number 76.123. [I place them in 96. Ps ; 
the ſame order as is directed in Additi- 42.34 _ 

| on before-going, only with this Cauti- <= | 

on, be ſure to place the biggeſt upper-. 33,776 
molt, then proceed to take each figure 
in the lowermoſt out of 1ts corgeſpondent figure 
in the vppermoſlt,as if they were whole numbers, 
and having finiſhed the work, the Remainder, or 
diiference will be found to be 33.776 as you ſee it 
done in the Margent. 

When the Decimal given to be Subtradted do 
not conſiſt of an equal number of places, ſuch de- 
felt muſt be ſupplyed by annexing Cyphers, or 
ſuppolingas many Cyphers to be annexed (as are 
wanting) on the Right hand, and then the work 
will be as in the former Examples. 


Exanpit: * - 


Let it be Required to Subtract .037486 from 
from B+ - Now becauſe .8+4 hath in it 
but 2 places, and the other hath 6, I .840000 
ſupply: that defect by annexing 4 Cy- :039486; 
phers thereto as in the Margent, and — 
the work being finiſhed, -I find the Re- .8025 14 
mainder, or difference to be .8025 14. 

The ſame is to' be obſerved when a decimal 
Fraction or mixt number 4s given to be 
Subtratted from a whole number, as 64.000 
ſuppoſe 15.486 were given to be ſub- 15:485 
trafted from 6.,, becauſe there is no de- ———- 
cimal annexed to 64, you are to ſup- 48. Sky be” 
ply the Decimal places witt Cyphers, 
and then proceed in the work as before is direted," 
508 W C 2 -afid 
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20 Multiplication of Chap. 5. 
and having finiſhed the work of SubtraCtion, the 
Remainder will be found to be 4.8.5 14 as by the 
work in the margent appeareth. 


Other Examples for Practice may be theſe fol- 
lowing. 


From 2.3479 84.6 IO 
Subtraft 2784 15.0752 - 0:2358 


p— —_— ———__ In—_—— —— w_—— 


\ | Remains 0695 69.5248 9.7642 


th. ac * — 


CHAP. Vc. 


Multiplica tion of Decimal 
Fractions. 


1. IN Multiplication of Decimals,whether both 

the Fattors are decimal Frafttions, or whe- 
ther they be mixt Numbers, or if the one be a 
decimal Fraftion, and the other a whole or mixt 
Number the Multiplier is to be placed under the 
Multiplicand in the very fame manner as in mul- 
tiplication of whole Numbers, and when they are 
ſo placed, the operation 1s the ſame in every 
Reſpect, as in Multiplication of whole Numbers, 
and when you have added the ſeveral particular 
products together, as 1s uſual in whole Numbers, 
pro value of the produ@t-is to be fonnd out by. 

hits" KREt, 


| Gener al 
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General Rule, 


Look how many Decimal places are in both 
the FaCtors, ( viz. the Multiplicand and Multi- 
plier) ſo many decimal places muſt be in the pro- 
duct. 

Wherefore cut off ſo many figures from the 

right hand of the product for decimals, and the 
figure or figures Remaining on the left hand (if 
there be any) are Integers, as in the following 
Example. 
\ Let it be Required to Multiply 34.82 by 7.26, 
it matters not which you make the Multiplicand, 
or the Multiplyar, butl take 7.26 for the Multi- 
plyar, becauſe it hath feweſt places, and pur 
it in order under 34.82, as if they were both 
whole numbers, and having finiſhed the work of 
Multiplication I find the produ&t to be 2527932 
as you may ſee by the following work. 


34.02 

7.26 

20892 

6 964 
24374 


— —— wn ua mew 


292.7932 


Then to find the value of the produ&, IT look 
how many Decimal places are in (both) the; Mul- 
tiplicand and Multiplyar, and I find 4, where- 
fore I mark the 4 firſt places to the Right hand 
for Decimals, by putting a point between 
them and the other figures on the left hand. - 
and then the Product will appear to be really 
| "hag 


2 52.7933 . ..- 
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252. 7932 that is 252 integers, and +7932 Deci- 
mal-parts of an integer. 
- Aſecond-Example may be of a mixt Number 
given to be multiplyed by a Decimal Fraftion ; 
| as thus, let it be required to Multiply 38. 5746, 
by .00463 3 I prepare the given Numbers for 0- 
peration as is before directed, and having finiſhed 
'the work I find the produt to amount to 
178620398.Then to find the true value of the pro- 
daft I conſider the number of decimal places, in 
both the Fattors,which [ find to be g, viz. 4 in the 
Multiplicand, and 5 in the Multiplyar,therefore I 
mark out 9 places towards the Right hand of the 
produtt for a Decimal Fra&tion, which indeed is 
the whole produCt, and therefore I conclude the 
true value of the produdt to be . 178600398,as by 
the following operation appeareth, viz. 


38.5746 
ihe 
1157238 
| 2314470 
1542994 


$_—_— _—— — —{ 


178600398 


A Third Example ſhall be of 2 Decimal Frafti- - 
ons, the one being given to be multiplyed by the 
other, -as, let there be given .63478 to be Mal- 
_ tiplyed by :8264, - having diſpoſed of .the given 
numbers according to order , and finiſhed the 
work: of Multiplication as is before directed, I 
find the product to Amount to 5245821 92,which 
being done, to find the true value thereof, I con- 


ſider that there are 9 Ueemaal places 1 in-both the 
|  Fattors, 
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Fators, viz. 5 in the Multiplicand and 4. in the 
Multiplyar; wherefore I note out'9 places in the 
produdt for a decimal Fraftion, and fo I find the 
true value of the product to be . 524582192, as 

by the following operation appeareth. 


.63478 
8264. 


ee te et A. 


2539/2 
350868 
126956 , 

507524 


_— _  -_—— a Na —— —————— 


+$24552192 


The like is to be underſtood in any. of the like 
Caſes whatſoever. we | 

IE. If it fo happen (as oftentimes it may) that 
afcer your Multiplication 1s finiſhed, the figures 
in the product do not confilt of ſo many places as 
there are decimal figures 1n the MuJtiplicand and 
Multiplyar, ſuch detect muſt be ſupplyed by pre- 
fixing as many Cyphers before it towards the left 
hand, as it wanteth places,. and then mark ſuch 
produd& with the ſaid prefixed Cyphers, for a 
decimal Fraftion and the true product Required ; 
as In the following Example. | 

Let it be Required to Multiply .:0476 by 
+0642, after the Multiplication is finiſhed, find 

the produCt to be 395692, .conliſting-but. of-6 
places; but the Number of Decimal places in the. 
Multiplicand and Multiplyar is 8, wherefore-to 


make the product to conſiſt of 8 places, 1 prefix ©; 


2 Cy 
will .00305552 z the work followeth, 


hers before it, and then the true produ& 
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0476 
0642 
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952 
I 904. 
2856 
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In like manner if .396523 were given to be 
Multiplyed by . 1346, you will find the produCt to 
be 506799958 conliſting of 9 places, but there 
are 10 Decimal places in both the given FaCtors 
wherefore the produ&t muſt - be increaſed to 10 
places by prefixing a Cypher. which will make 
1t .0506799988,; 'as by the following work. 


376523 
-1346 


2259138 
1506092 
I129569 
376523. 


-0506799958 


A y By this time I'doubt not but the diligent Lear- 

2, *mier 18 well acquainted with Multiplication of De- 
ner is well acquainted with Multiplication of De- | 

" Beinal Fraftions, the work being as plain and eaſic 
"as in whole Numbers ; The next we cometo 1s 

Diviſion. * TS. - 
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CHAP. VL 
Diviſion of Decimal Fractions. 


Aving gone through Addition, Subtration, 

and Multiplication, (The operation being 

(as you ſe) in every ReſpeCt the very ſame as in 

whole Numbers) we come now to Diviſion; and 

although in Decimals, (as well as in whole Num- 

bers) Diviſion may ſeem ſomewhat difficult to 

the young Practitioner, yet we ſhall endeavour to 
render tit as plain and eafie as pofhble may be. 

I. The operation in Diviſion of Decimals is in 
every reſpect the ſame with that of whole num- 
bers, therefore the difficulty in Diviſion of De- 
cimals lyeth not in the operation, but in finding 
out the value of the Quotient after the work of 
Diviſion is ended, a general Rule for finding of 
which ſhall be given by and by. - 

IL It 1s neceſſary many times to annex acypher 
or Cyphers to the Dividend,whether it be a whole 
Number, or a mixt Number, or a Decimal Fra- 
tion, for many times the Diviſor conſiſteth of 


more places then the Dividend, and in that caſe - 


there muſt be a competent Number of Cyphers 
annexed to the Dividend, as, ſuppoſe it wete 
required to divide 73.564 by 46.24897, here you. 
cannot conveniently proceed in the work till you 
have annexed Cyphers to the Dividend; to in-. 
creaſe the number of places in the decimal-pz 


thereof,and you may anngox asmany as you Pleale, 


"> x | 
* by -X , —- . -  - 4d A. « F = 


: ' 


for by the 7 Rule of the firſt Theydiny Crab 
annexcd to a Decimal Fraction do neither Aug- 
ment, nor diminiſh its value. 

I. When a queſtion to be wronght by Divi- 
ſion of decimals is propoſed, confider- whether 
there are as many decimal figures in the dividend, 
as there are in\the diviſor ; if there be any want- 
ing, make them full as many, or rather more by 
annexing Cyphers thereto According to the Rule 
foregoing, but in ſome Caſes there muſt of neceſ- 
ſity be more, for when there is an equal number 
of decimal places in the dividend, and in the di- 
viſor, and a diviſion can be made,then the Quott- 
ent will infallibly be a whole Number without 
any Fraction, except what is in the Remainder. 

IV. In Multiplication of Decimal Fractions, 
the produtt containeth as many Decimal figures 
as there are decimal places in the Maltiplicand 
and Multiplier, and in Divition if you multiply 
the Quotient by the diviſor the produt will be 
equal to the dividend, upon which conſideration 
the true value of the Quotieat of any diviſion 
may infallibly be known by this 


General Rule. 


After the work of Diviſion is ended, conſider 
how many decimal places are in the dividend 
more then there are in the diviſor, and how ma- 
ny ſoever the exceſs is, let ſo many in the Quoti- 

ent be ſeparated from the Reſt for a Decimal. 

But it thereare not ſo many figures in the Quo; 

tient, as the ſaid exceſs is, ſuch defett muſt .be 
ſopplyed, by prefixing as many Cyphers on the 
Jeft hand, putting a: point- before them As 
Nath been Taught already 3 b_en ſhall fuch1 a | 
ma | 
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mal as aforeſaid, be the true value of the Quoti- 
ent ſought. 

I ſhall explain this Rule by Examples of the 
ſeveral Caſes that may happen in the diviſion- of 
' Decimals, which are 9, as followeth. . 


ESD: 4 I} {a whole Number 
2 bo whole Number 4 | a mixt Number 
— a Decimal Frattion 
a whole Number 
a mixt Number 
a Decimal Frattion 
7, |'& | a whole Number 
8>a Decimal Fraction a mixt Number 
g\ ta Decimal Frattion 


— — 


4 


md a 
no A,co 


being given to be divided by 


a mixt Number _ 


6 


— 


Caſe 1. 


A whole number givento be divided by a whole number. 
V. When you are todivide one whole Number 
by another and they are not commenſurable, 
though there are no decimals in either the divi- 
dend or the diviſor, yet if you annex a Compe- 
tent number of Cyphers to the dividend, there 
will be a decimal in the Quotient conſiſting of 
as many places as you annexed Cyphers to thedi- 
vidend. | 
. Example 1. 


Let there be given 5729 to be divided by 438 ; 
According to the foregoing Rule, lannex a Num- 
ber of Cyphers, (ſuppoſe 4) to the given divi- 
dend which will ſupply 4 decimal places, and it 


will be 5729.0000, and after the work of divili- 


% 


0n 1s finiſhed 1 find the Quotient to be. 139799. 4, 
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438) 5729.0000 gy3.0799, &r. © 
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AP. 6. 

Now to find out the value of the Quotient 
by the General Rule before-going, I conſider that 
there are no decimals in the diviſor, but thereare 
4 in the dividend, and conſequently by the faid 
Rule there muſt be 4 decimal places noted out in 
the Quotient by ſetting a point before them, and 
then the true value of the Quotient will: be 
found to be 13.0799. 


Example 2. 


Let there be given 48 to be divided by 43796, 


you cannot here make any work till you havean- 

nexed Cyphers to the Dividend, becauſe the di- 
viſor is bigger than the dividend and therefore 
annex as many as you think convenient, ſuppoſe 
6, and having finiſhed the work of Diviſion you 
will find the Quotient to be 1095, now to find 
out its true value, conſider that there are no de- 
cimal places in the diviſor, but there are 6, in 
the dividend, therefore there muſt be 6 decimal 
places in the Quotient, but the Quotient. as yet 
poſſefſeth but” 4 places, therefore to make them 
-up 6 according to the ſaid general Rule, I prefix 
two Cyphers before the other figures, on the left 
hand of the ſame,ſd as they may take place In' the 
. * decimal by-putting a point before them, ſo will 
the true Quotient be .001095, &c. . 


43796) 43.0000c0 (.001095, &c. 


* This Firſt Caſe may very well ſerve for a fur- 
ther illuſtration of the firſt Rule of the ſecond 
Chapter of.this book. 


* | 
Caſe 
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Chap. 6. Decimal FraGiogs. 


Caſe 2. 
Example. 3. 


A whole number givento be divided by a mixt number. 


Let the whole number 586 be given to be di- 
vided by the mixt Number 36.4865 ; here you 
may obſerve that although the dividend be great- 

er then the diviſor, yet there can be no operation 
until the 'dividend is prepared by annexing a 
competent number of Cyphers to it, and accord- 
ing to the third Rule of this Chapter, I muſt an- 
nex at leaſt 4, but here ſhall take 6 (or moreat 
pleaſure) and then the dividend will be-: 
586. 000000, and the work being finiſhed as in 
Diviſion of whole numbers, the Quotient will be 
found to be 1606, &c. 


36.4865) 586.0c0000 (16.06, &c. 


Now to diſcover the value of this Quotient, 
according to the general Rule aforegoing, I con- 
ſider that there are 4 Decimal figures in the divi- 
ſor, and 6 decimal places in the dividend, the ex- 
ceſs being 2, and conſ{2quently there muſt be two 
decimal places noted in the Quotient by putting 
a Point before them, and then the true Quotient 
will be 16.06 as you may prove at your leiſfyre. 


Example 4. 


Another Example of the ijecond Caſe may be 
this, Let there be given the number” 2y.* x0: be 
Uivided by the mixt-number 28.74 having+Pt6- 
pared the dividend, by aancxing 6 Cyphers tha: 

x , it 
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it, (or more at pleaſure) and finiſhed the work 
of diviſion as In whole numbers, 1 find the Quoti- 
Ent to be 6953 EC. 
28.74) 2.000000 (.06g95, &4. 

Now to find out the true yalue of this Quotient 
I conſider according to the General Rule, that 
there are but two Decimal places in the Diviſor, 
and 6 in the dividend, therefore (the exceſs being 


' 4) there muſt be 4 decimal places in the Quoti- 


ent, but there are but three places, wheretore [ 


make them up 4, by prefixing a Cypher before 
them, according to the latter part of the ſaid 


General Rule. | . 
| Caſe 3. 
Example F. 
A whole numb. oven to ine divided by a decimal Fraft. 


Let there be given the whole Number 48 to 


| be divided by the decimal .0675, after the divi- 


dend is prepared by annexing a competentnumber 
of Cyphers, as ſuppoſe 7, after the work of Di- 
vifion 1s ended, I find the Quotient to: amount to 
JLLI111 as followeth. | 

.0675) 43.0000000 (711.11 I» &c. 

Now to find out the value of the ſaid Quotient; 
by the foregoing general Rule, I conſider: that 
there are 4 decimal places in the Divifor, and, 7 
in the Dividend, the exceſs being 3-3 wherefort [ 
conclude that according to the ſaid Rule, there 
muſt be 3 decimal figures in the Quote, out offqr 
ſeparated from the reſt by a point, and. then the 
true value of the Quotient will be 711.111 that is 


911 integers, and 11 f decimal parts of an integer 
Th: Or VErE: near. | Rs 
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Chap. 6.  Detimal- FraBions. 


Caſe 4. 
E rample 6. 
A mxt number grven to be divided by 4 whole member. 


Let there be given the mixt Number 743.5749 ]. 
to be divided by the whole' Number 75. 

After the Dividend 1s prepared by annexing 
Cyphers at pleafure, and the operation (accord- 
ing to diviſion of whole: numbers finiſhed) you 
will find this Quotient, viz. 991432. 

75) 743-57409 (9.91432 

Now to find out the true value of the faid 
Quotient, I conſider that aiter there are 2 Cy- 
phers annexed to the dividend, that the decimal 
part thereof will poſſeſs 5 places ; and becauſe 
there are none in the diviſor, therefore the ex- 
cels 1s 5, and conſequently (according to the ſaid | 
General Rule) 1 note 5 places in the Quotient for 


the decimal part, which being done, I find the. 
true value of it to be9.91432. : 


L Example 7. 
Again, Let the dividend in the laſt Example, 
viz. 9743-574 be given to be divided by the whole 
Number 4.3 576, and the Quotient. will be. found 
to be 15063, if there be 3 Cyphers. annexed to 
the dividend,and there wil be6 decimal places in 
it, and not one in the diviſor, wherefore there 
muſt be 6 decimal place3 in the Quotizot, but 
there are but 5, theretore to make theta 6, 
cording to the [:id General Rule, | prefix a Cy- 
pher, and then the -true value of the Quotient 
ag2 COS os Will 
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will be 01706 3: as upon proof you wall eaſily 


\ 


43576) 743.$74000 (.or 7063, &c. 
Caſe$. 


Example 3. 


*® 


A mixt number given to be divided by a mixt nmuber. 


Let the following mixt Number viz. 3.748 be 
given to be divided by the mixt Number 46.375. 
Here according to Hake direCtions I annex Cy- 
phers (at pleaſure ) to the dividend, ſuppoſe 5, 
then will the dividend be 3.74800000 and hay- 

Ing finiſhed the work of diviſion, as if they were 
whole numbers, I find the Quote to be 8084, &c. 
| but the true value of this Quotient thus found I 
© as yet know not, therefore to make a diſcovery 
= Þf its value I conſider that in the dividend there 
.*re 8 decimal places, and in the diviſor there are 
{but three ſuch places, therefore the number of 
- decimal places in the dividend exceeds the num- 
ber of places in the diviſor by 5, ſo that by the 
foregoing general Ryle I know that there muſt 
be 5 decimal places in the Quotient, but there arc 
only 4 figures, viz. 8084, but. to make them 5 
accord:ng to the General Rule,l prefix a Cypher 
 'before the other figures and it makes 08084, 
which 1 ts the true Quotient ſought. 


- Decimal F rations; I7 © 


Caſe 6. 
A mixt number given to be divided by.a Dec.F ration. 


" Example 9. 

Let there be given the mixt number 54.379 
to be divided by the Decimal Fraction .34687, _ 
having annexed a competent number of Cyphers, - 
ſo that there may be 3, or 4, or 5 Decimal places : 
in the dividend more then there are in the divi+: . 
ſor, wherefore I annex 6 Cyphers, and then the". 
dividend will be 54.379000000, and when. the - 
work of diviſion 1s ended the Quotient will be 
found to be 15677c5. 

Which being done the next thing in order to 
the compleating of the work, is to find out the 
true value of the ſaid Quotient, which is eafil 
done by the ſaid general rule, for I conſider that 
in the diviſor there are 5 decimal places but in 
the dividend there are 9 (viz. 3 given fignifi- = 
cant fignres and 6 Cyphers annexed) fo that the &; __ 
exceſs is 4, therefore | conclude that. there miſts 4 4 
be 4 decimal places in the- Quotient, and the reſt &- 
are of the Integral part, fo that I find” the true * 
Quotient 1s. 156.7705, that 1s 156 Integers, .and 
1705 or 54735 partes of an Integer, which you 
may eaſily prove at your Le1{ure. - 


24687) 54-379000co0 (156.7705, Ge | 


LY "Example 10. To 
If there were given the mixt Number 45. 384 
to be divided by .000247 ; here are not-/ſo many. 
decimal places in the dividend as there are in the 
diviſor, therefote do ificreaſe their Number. by 
1 D annex- * 
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annexing 5 Cyphers theretoy and then the divi- 
dend will be 45.38400000, then do I proceed to 
the operation, taking no notice at all of . the 
Cyphers which are before the diviſor, but work 
aS if there were none at all, and when the work 
of diviſion is finiſhed, 1 find the Quotient to be 
133740. 39, FC. 


.000247) 45: 38400000 (183749.89, & 4. 


Now the Quotient being found, I come next to 
find out its value, which to do I conſider that 
there are 6 decimal places in the diviſor, and 8 in 
the dividend, ſo that the exceſs is 2- places, there- 
fore I conclude according, to the faid general 
Rule, that there muſt be two decimal places not- 
ed in the Quotient, ſo that then its true value 
will be found to be 1837 40.89, &c. 


Caſe 7. 


A Decimal F ration gies to be djvided by 4 whole 
aumbp er, 
VI 


E cample 11. 


Let it be Required to divide the decimal 
Frattion .07854 by the whole Number 25. 
here In this Exanifde, there 1s no need of an- 
nexing any Cyphers-to the dividend to prepare. 
it for operation, but yet you may at your plea- 
ſure, only becauſe there is,no neceſſity I ſhall for- 
bear it, and proceed to the work according to 
the Rule of Diviſion in whole Nymbers, and the 
work , hal finiſhed, 1 find the Quotient..to be 
<3 4+ Then proceed. to find out the value of this 

Quaſient 


Chap. 6. Decimal Fractions. _ 35 ©* 


Quotient by the General Rule foregoing, and be- 
cauſe there is no decimal in the diyifor, and 5 in 
the dividend, therefore there muſt be'5 decimal 
placesin the Quotient, and there are bur 3. places 
as yet, therefore do I prefix two Cyphers before 
the Quorient thus found, and note them for the. 
true Quotient ſought, which is .003 14, as Dy the 
operation appeareth. 


25.) .07864. (.00314. 


Ceſe 8. 


A Decimal Frattion eiven to be divided by a 
mixt Number. 


Example 12. 


Let there be given the Decimal Fraction ,846, 
to be divided by the mixt Number 3.476here x. 
prepare the dividend for the work by annexing 4. 
Cyphers thereto, and having finiſhed the work of 
avifion Hind the Quorient to be 243 3,and to dif- 
cover its value according to the general 'Rule, 1 
conſider that there arein the dividend(after the 4 
Cyphers are thereto annexed) 7 decimal places, & 
In the Diviſor there are,but 3, ſo that the excels 
IS4, therefore I conclude that there muſt be four 
decimal places in the Quotient, ſb thar the true 
Quotient is the Decimal Number .24.33, Cc. as 
lolloweth. 


3.476) 8460000 (.2433, &c. 
D 2 
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But Wc to. the ſaid: dividend .346 there had 
been annexed 5 Cyphers then the true Quotient 
would have been .24338, &c.. and if there had 
been 6 Cyphers annexed thereto then; had the 
Quotient been .243383, &c. 


Example 13. 


Let it be Required to divide this Decimal 


Fraction, Viz. .846 by the mixt Number 34.76, 


after I have annexed Cyphers to the Dividend 
to prepare it for the work; and the work of 
Diviſion being finiſhed, I find (as before ) the 
Quotient to be 2433, but the value of it being 
found out, by the general Rule, will be different 
from the former Quote, for having taken the 
number of decimal places, in the dividend and 
the diviſor, I find the exceſs to be 5 in the divi. 
dend, fo that there ſhould be 5 decimal places in 
the Quotient, but there are now but 4 places, 
wherefore to ſupply that defect I prefix a Cypher 
before the ſaid Quote, .and put a point before it 
ſo as it may take place in the Decimal, and then 
the. true value of the Quotient will be .024 33, 
&c. as followeth 


| 3476) . 8460000 (.02433)z, &c. 


And if the Diviſor had been, 347.6 then th 
Quote would have been .002433, &c. 


Chap. 6. Decimal Frafions, 


wt. 


A Decimal Frattion given- to be divided by a 


Decimal Frattion. 
Example 14. 


Let there be given the Decimal Fraftion 
:835796 to be divided by .243, here I may annex 
Cyphers at pleaſure to the Dividend to prepare 
it for operation, but becauſe there is no neceſſity 
for it I ſhall forbear, and proceed” to the work as 
in Divifion--of whole numbers, which being fi- 
niſhed I find in the Quotient the number 3439, 
and now I have nothing to do but ts find out: the 
true value of this Quotient, and in order there- 
unto I conſider that in the dividend are6 decimal 
places, and in the diviſor but 3, wherefore the 
exceſs 1s 3, which is the-number of decimal places 
In the Quotient, which being ſeparated from the 
reſt by a point ac@rding to former direCtions,the 
true value of the Quotient will be found to be 
3-439) CFC. 


% 


.243) -835796 (3-439 


But if the dividend had had a Cypher anne:.ed 
to i It, then the Quotient would have heen 3. 4394 
wo- Cyphers had been annexed to it, 

Jent would have been 3.4.3948,0c. 

ad been 0835796, and the 

Before, the operation would; 

tame, and the ſame figur 

ould be in the Quotient but not of the fame. 
"I or 008 would have been all Decuwals, «. 


gf 4.x | | a 
wv — + "o - 
* \ oa \ 


. 
: þ. a os F 
y o Rey - SE by be - «.* w L G 3 
. x "3 . % hh; Fas i. Fa 2 


33 Diviſron of Dec. Frad ions. - Chap. ' 6, 


viz. 434.39, &c. But if the dividend had been 
(as before ) .835796, and: the diviſor had been 


(.0243,) the ſame as before with a Cypher pre- 
fixed before It to deprels its value, though the 
operation be the very ſame, yet the value of the 
Quotient would have- been 34.39, &c.. And if 
the Diviior had had two Cyphers prefixed before 


it thus .00243 then the Quotient would have 


been 343.9, &c. And if the diviſor had been 
(.000243 ) the ſame as before with 3 Cyphers 
prefixed before it then the Quotient would have 
been 3439. confiſting intirely of Integers, except 
you had annexcd Cyphers to the Dividend. Thus 
have 't largely, gone over all the Caſes that can 
bappen wn divifion of Deciwals, and have given 
one or more examples in every Caſe, ſo that] 
hope by this time the Uiligent Reader is mad: 
capable of performing any operation, either in 
Addition, Subtra@ion, Multiplication, or Di- 
viſion of Decimals, and if he be ſo perfected, 
per haps he may be deſirous to know ſomething of 
theiruſe 2nd application in the practical parts of 
Arithmetick, before he comes to: the more diff 
cult part of theextraCtion of Roots, and becauſe 
I would not dull theedge of his Appetite, I ſhall 
give hima taſte of their excellent uſe in the Rule 
of Proportion, and in the menſuration of ſome 
Sterfictes and Solids, and then come to ſhew 
their uſe in the extrafting the Cube and Squary 
Roots, 2nd the calculating of Intereſt, &c.* 


. 


4 


; yd * 
- ® , [; 
ES I . 
JK ” " * 
| © 3.» 
os ht 
4 wH Y. 
» - 


{ 
x 


Y 


" $64 "M4 
\, 


' Chap. 7. 


CHAP VI 


The Ruke of 3 1m Decimals: 


i Shall not hete meddle with the Rule of 3 in 

its diſtin&t kinds, viz. Single, Double, Di- 
re&; or Inverſe, ſuppoſing the Learner to be 
acquainted with that already in the Prattice of 
vil af Atithmetick. 

. In the Rule of 3 in Decimals, the operati- 
oft is itt every Reſpect the ſame as in whole 
Numbers; fo 1s it in all the parts, or Rules of 
Atithmetick, only' when you work in Decimals, 
you muſt have ReſpeCtt to the Decimal Rules be- 
fore taught, for in Decimals you muſt Add, Sub- 
tract, Multiply, and Divide, when, and after 
the ſame manner as you do in whole Numbers, a 
few Examples will make you perfect in the knows 


ledge thereof. 
Example. 1. 


; \ | 
If 1% /. off Tobacco coſt 3s. 64. how much 
Will 326; 1. coſt at that Rate ? : 


When the Fractional parts of the Numbers in 
this Queſtion are turned into Decimals, then it 
W1ll be read thus, viz. | 


It 1.75 1. of Tobacco coſt 3.5 5 how much. ; 
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| The numbers being orderly placed as is dire&t- 
ed in the 6 Rule-of the 106 Chapter of my 


Vulgar Arithmetick will Ty as followeth, 
VIZ. 


[. 5. 1. 
Iq75 : 3.5 : 326.25 


| And if you multiply the third number by the 
ſecond, or the ſecond by the third, which is all 


one, and divide the produt thereof by the firſt, 
as is direfted in the 10 Rule of the 7 Chap. 
of my_ Vulgar Arithmetick ; only in Multiply- 
ing and Dividing, you muſt have regard to Mul- 
tiplication and Diviſion of Decimals delivered in 
the two Chapters. foregoing, and when - the 
work is finiſhed, the anſwer will be found to. be 


652.5 ſhillings, or 32 1. 12 5. 64. ſee the fol- 
lowing work, 


—_— 
- 
- 


in Decimals. 


bo. 
326.25 


35 


163125 
9797) 
1.75) 141.873 (652. 5 
" Jogo'** 
918 
675 


TID AOTIAE es, 


437 
Facit 652:5 ſhillings 350 


or 321, I2 s, 6 d. 


h —_— 


875 
575 


(0) - 


- 


Example 2. 


If 9 C. of Tobacco coſt 25 1. 7.5. what will 
be the Price of 17 C: »7eight of the ſame at that 
Rate? 

The given nambersþeing Rightly ſtated, 
ther with the whole operation. take as”: 
loweth. <7. 


"The Rule of 3 f Chap. = 


1. Fa 0 
25:35 47.3% 3 
oy 


w_ 
head 


17745 
2535 


G6) 430.950 (47.833 


Facit 44.383 [, or 


47 'X 17s. 8d. fere. 


''' Hereiyou ſee that: the Anorer ja Decirafs is 
47: $83 1+. now the valie of this deeinal Fre? 
on, may be diſcovered at firſt ſight {by 
vrinfrtanel futing abc Ws of # d&6 
of 2 pound tering; delivered in the 4- "Nols 6f 
' the 2 Chapter foregoing to be 17 s. 84 fete; 
for 8 primes is 16 ſhillings, and 8 ſeconds is 1 ſhil- 


--;---ling more, and'3 ſeconds over, which with the 3 


og place of thirds make 33, from whichfFhba- 
1+, becauſe it 1s above 25, there 1 remal 33 | 
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Chap. 7. in Decimalc, 


Example 3. 


If an ounce of Gold be worth 27. 19 s. 2 
| demand the price of 190z. 3pw. 5 gr. at that 

ate ! 

By the 4 Rule of the 2 Chapter 3 pw. 52r- 
may be Roduckd to this decimal of an ounce vzx. 
1604.16, ſo that 19.160416 1s a mixt number 
equal in value to 19 oz. 3 pw.5 gr.And by the ſame 
Rule .9666 # found to be the Decimal part of a 
pound ſterling, equal in value to 195. 44. fo 
that the Decimals being found out, and the num- 
bers given in the Queſtion being ſtated in order 
will be as followeth, viz. 


NT == | [. 
E---4---S-9666-- ; 7.19. 160416 : 56.841 
Ce 2 Cs 


114962486 
114962496 
I 14902490 
172443744 
38320832 


w— 


56. 8412901056 | 


$0 that I fnd the Anſwer' to the Queſtion to 
be 56.84129, &c. or 561. 165. 10 4. very near 
as it may be diſcovered by the-brief way. of find- 
ing the "a of the decimal of a pound ſterling 
delivered before in the 13 Page. | 


Chap. 8. 
CHAP. VII. 


The further uſe of Decimals i in 
the M-rluration of Superfi- 
cies and 50 lids.” | 


P:k OP. L 
T9 Meaſtire a long Square, 


His Figure - 
by Ged- 
metricians Is 
called a'\cCtan- 
enar Parale}o- 
gram, and 1t 
may very fitly 
be repreſented by a long ſquare Table, or a long 
- Board, or the like, as the figure A. B, C:D-in 
the Margent, and to find our 1ts Content the 
Rule 1s 
Multiply thelen gth of it in Feet, or Inches, by 
the breadth of it in Feet, or in Inches, and the 
_ product will give-you; the true Superficial Gon: 
"tent of it in Feet or Inches. 
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Chap. 8. The uſe of Decimals &c. $5" 


| Example. 


There is a Table whoſe length is 18.75 Feet 
and its Breadth 3.5 Feet, I demand its content 
in Feet ? 

To Anſwer this Queſtion, I take 18.75 feet 
(the length of it ) and multiply it by 3.5 feet 
(the breadth of it) and the produtt is 65.625 
feet, which is the Content of the Table, as -was 
Required. Sce the work 


18.75 
3-5 


9375 
5625 


Facit 65.625 Feet 


Here by the way take notice that although 
amongſt Artificers, the two foot Rule 1s gene- 
rally divided each foot into 12 Inches, cc. Yet 
for him that is at any time employed in the pra- 
Ctice of Meaſuring, it would be moſt neceſſary 
for him to have his two foot Rule, each foot di- 
vided into 10 equal parts.and cach of thoſe parts 
dAivided again into 10 other equal parts, ſo would 
the whole foot be divided into 100 equal parts, 
and thereby would it be made fit to take the di- 
' menſions of any thing whatioever, in feet, and 
decimal parts of a foot, and thereby the Content 
of any thing may be found as exactly if got 
more exa(tly and near, then if the foot were di-  # 
vided into Inches, quarters and half quarters, . 
ye Es £642 : ard * 
MW 


x | Nao: ” 
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and thereby many times would there be much 
labour and; paines avoided, which the Artiſt is 
Content t6-undergo through the want of ſach 
Decimal diviſion of his Rule, as we will ſkew in 
the ſolving of the former propoſition; after the 
vulgar way. Thequeſtion 1s 
There is a Table whoſe length is 18 foot 9 

inches, and 1ts breadth 3 foot 6 inches, now I 
demand its content in feet ? 4 

Now, before I can find itscontent, I muſt find 
its length and breadth in inches, and then multi- 

ly the inches of the length by the inches of the 

readth, and then the product will Þe 9450 
which is its Content in ſquare inches, and to find 
its Content in feet I muſt divide the inches by - 
1.44 (the number of ſquare inches in a foot) and 
The Quotient 1s the Conteat in feet - See the work 
following. 


fo 6b 
18—C9 
T 2&4 


length 225 inches breadth 42 inches 


w—_  _—_— — --» 


144) 9459 (65:4; feet 
864. * 


S1o0 
720 


Chap. 8. in eMMeaſuring. pi 
\ . So that you ſee according to this yay the ans [4 * 
ſwer is 65 {ſquare feet and 90 inches, or +*© of a 
foot which is the very fame with that anfwerin 
Decimals, and 1f the Divition by 144 had been 
continued by annexing Cyphers to the Dividend 
9450, There would have come out in the Quoti- 
ent the Decimal .624. as before. 

But how tedious a work It is to anſwer it af- 
ter the Vulgar way, compared with the decimal 
way I leave the Judicious Reader to judge, and 
much more tedious would it have been if there 
had been either halfs or quarters of inches either 
in thelength or breadth, or both, but the work 
would ſtill have been the ſame in the Decimal 
way, that 1s, in every Reſpect as eaſe. 

After the ſame manner 1s found out the Con- - 
tent of the trae Geometrical Square, which is a 

figure fitly Repreſented by an exact ſquare Tren- 
cher, thar is, having its length and breadth both 
equal. 


PROP. IL 


To find the Content of a right 
aneled Triangle. 


Right 2ngled Triangle is a plain figure hays 
Ing 3 fides and 3 Angles as the figure B,C;* : 
\ *_ D,, in the margent, two of which fides 
vil, BC, and CD), are perpendicular to cach o- 
ther, now if from the top of the perperdicular 
A D, there be a lice drawn parallel to the baſe 
Bo. 


"The af of Þ Dectwnalr Chap: 2 


Fed - 46 18 the Prickt line A,D, and from theend 
© of the Baſe at B, there be drawn the prickt line i 
BA parallel to: the perpendicular till it. meet the t 
line AD in A, then will there be made the paral- 
lelogratn, or long {quare A,B, C, D, of which 
the Triangle B, C,D, 1s half, the Diagonal BD, 
dividing the whole paralelogram into 2 equal 
Parts. 1 
| 
P 
t 
t 
1 
$ 


Now it is plain from the firſt propoſition, \ that 
if you multiply the ſide B, C; by the ſide C, D, 
then the praduct will be the C. nk of the whole 
parallelogram A, B, C, D, and then the half of 


- - that Content will be the Content of the given T1 4 


angle B,C,D. Or if you take half C D, whic 
is Cc, EF. end half of B A, which is B,E;* and 


_ draw the line E, F, then will E, F, divide the 


parallelogram A, B, C, D,into two equal paralle- 
lograms, and either of them is equal to the given I 
Triangle B, C, D, now if by the firſt propoſiti- W-P! 
on I can find the Content of the paralelogram 
E, B, C, F, I find 21ſo the Content: of the Tr1- 

angle B, C, D, becauſe they are equal, . whence 
it comes to paſs that if. you multiply "the baſe' by 
half the $4 ped ar" the perpendiculat -by 


hall 


Chak. 8, 3 s Moat.” "* 
half the baſe of a Re&angufar Triangle ( a 


is al] one) the provyft 80! 06A ApS Content 
thereof. £1,3 tell 6 on '3 | 


E xample. 


In the fans * Triangle the baſe B, C, is- . 
18.238 Feet, and the perpendicular  C, D, is 
12.26 Feet, I dema Contentin Feet ? 

- Here 1 firſt find the Content - the whole 
Parallelogram, by multiplying .t Wed. yo 
ther, and the produgt_is. Pry 

the half of that product; is the Content; of. ww 
Triangle B, C, D, which is t12.0564 Feet, 
See the toRoWing work : 


8. 2 the ide B, &, 
12,26. the lide Ss D: 
10969. 
3656 

- 3656 

1929, - 


1D 224. T4 @12, 9564 Feet 


The Content, wo! bld have been the ſitxte, if l 
had mn In plyed the on fore ſide by half. the other, 
which' Is. Faded the ſhorteſt Ways. and ny | 


prockical ; 7 the work: 
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te Whole ſide ; Sole 1B: ”Y 
o the ſide Cy y. ma. 


FJ 
1926 


# _ 1OyOS” 


2Flct 512; 564 Felt 
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ir by half the lide By C: _ 
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To find the C ontent of any plain 
Triangle, wt. - 


TH beſt and ate way is to. bet fa 2 
oe rt) tiþon the tongs :ſide from 
1 angle that is oppoſite to it, oh h. will &i- 
vide it thtd two Riphr-ari ed. plain 1 | 
As, ſuppoſe there were given the * plati 
| gle A B Cy as followeth, - 


Here the: ſide A B, being the-longeſt ſide, 1 
let fall a perpendicular from its oppoſite angle at 
C, which falleth /upon D, in theline A B, fo is 
the line .C;D .the neareſt diſtance between the 
angular polat-C, and the line A B, -anddivideth 
the given':Triangle A BC, into- two Right-an- 
gled Triangles, (viz.) ADC andCD B; and 
if you find the Content of. theſe. two Right- 
angled [Triangles (aecording tothe direftions in 
the ſecond-propoſition) and add:themiragether, 
.thetr. ſum.will be the Content of the. given Tri; 

angle ABC. But it may-be -more ;Artifcially - 
found out thus, 
Multiply half the line CD, into the whiole 
line A B, the produtt will give the Content of 
the Triangle which was ſought, of if you mul- 
tiply the whole line C D, into half the line 
AB, the product will -be the Content of the given 
Triangle, which is very plain from a due confi- 
deration of the method uſed in ſolving the + 
cond propoſition. | 


t 


"Example v5 ILY 
| Levite-baſ-or longeſt fide A'B: be 48.5 Feet." 3 


. 


CD be 21.6 Feet, 1 deſire to know 
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02 The #ſe of  Decimals Chap. ?, 
{quare, or ſuperficial feet are contained in the 
ſaid Triangle ? s GS 

To reſolve this Queſtion according to the 
foregoing Rule, I firſt Bi-part the baſe AB 48.5 
which is 24.25 which I multiply by the. length 
of the perpendicular CP 21.6 and the produ& 
iS 523.8 : See the following work, 


- or thus 48.5 
Ts 10.8 - 


i 3330 
| ? wie eo. 523.80 
iN : $23:800 fact ET 
We | So that you ſee the content is the ſame which 
WW: of the foreſaid ways foever you work ; obſerve 
W | the ſame method in finding' the content of any 
186 oblique Triangle given. aa ts oh 
| 0, nd the Content 0] 4 Tr DE- 
| | | Fm. 2 3D 


| 
Trapezium 1s a plane figure having four 
unequal fides,and as many, unequal Angles 
- 4-2 ," 1t matters not how unequal they are,-'and 
-. to-find out its Content obſerye the following di- 
L., 38. 4 s Wo. | 7 » 4 
 *., rections, viz. _ OE IST - 
| o | T4 '< < Fo: | Diyade 
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C:} ChaP- 8. : -*,16,0 Meajurivg. | 53" 
- Divide it into two oblique Triangles, by 
drawing a line from any one of the angles, to 
the angle chat is oppoſite thereto, which line 
hall be a common - baſe to both the Triangles. 

Then if you find out. the content of both 
heſe Triangles, according to the method pre- 
ſcribed in the third propoſition, the ſum of” «. 
heir contents, 1s the content of the given Tra- 
PezL1um., 

Or it may be more Artificially found out thus, 


VIZ T: hy | | e 

Multiply, the length, of :the;common baſe by 
alf the ſum of the perpendiculars let fall fron 
he Angles oppolite' tothe ſaid .common baſe, 
2nd the product will be the content of the whole 
rapezium : orelie, 

Multiply the ſam of. the ſaid Perpendiculars by 
alf the ſaid: common baſe, and it will produce 
he ſame effect. -_ 


E xample. 


In the following Trapezium ABCD, draw 
he baſe A C, which ſuppoſe to be 9.5 Feet, 
hen Jet fall the perpendicular at D, which let be 
3.45 Feet, and that at B 4.25 Feet, the ſum of 
n2 faid perpendiculars is 9.7 half of which is 
85, by which if the common baſe A C be mal- 
lplyed, the produtt (which is) 36.575 is the 
ontent of the Trapezium required. Or if 
ou multiply 7.7 the ſum of the perpendicalars 
y half of the common baſe 9.5, which is 4.75 
he product will be the ſame. See the follows | 
ng work. DOES 


E 3 
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A 


3-45 the perpendicularat D 
425 the perpendicular at B 
9-70 their Sum 
3-85 their half Sum 
SS ACG- 2 I. 3305 
— 4-73 half AG 
19258 T7 
Doo rerega 3325 
Jarit 36.575 3325 
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« fatit 36.575 
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To find tbe Content: of” any regular 
Polygon —_ 


* Regular Polygon 1s a plane figure conſiſt- 
A ing of equat fides-and equal Angles, viz: 
a Pentagon, conſiſting of 5 equal ſides, 
' and 5 equal Angles ; an Hexagon, conſiſting of 
6 equal fides, and 6 equal Angles;' an Heptagon 
of ſeven equal ſides, an Oftogon of eight, &c. 
and to meaſure any 1'of theſe Regular planes,do 
thus draw a line from the Centre of. the figure 
to: the middle of any. one. of the fides, and mul- 
tiply that line into half the ſum of the ſides, 
and the product thence ariſing is the content of 
the given plane. 

I ſhall give you an Example of this in the 
gag of an Hexagon, or plane of & equal 
ides. 262) ECON: WET ACS 
. Lex there. be given the Hexagon ABCD EF, 


A - a 


being the kogthof | 
each ſide 30 then wilt Ss © 
the logth of the 9 08 
erpendicular G It _ \ Je 
£26 feremomthers | - 
and exch of them in 

length” 3o, the ſtim 

of | 
the 
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\ tiplyed by 26, he as ce will 'be 2340, , witch 


is the content of thegiven Hexagon. 
The Reaſon *of this manner of working is 
very plain,. if from the Centre you draw the 


lines G A, and GB, thereby making the Trian- 


ble:GAB, \whoſe conteiir. (by the third yrep9- 
ſition) 1s found by multiplying the perpendicular 
G H into half the ſide AB, viz. into H A, or 
HB, but there are 6 ſuch Triangles in the gi- 
ven Polygon 3 therefore GH,: maltiplied-into 6 
times IL By, producert Un, content Feurred, 
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To To ful, FE C ontent of : any. brogs 
a8. + apgot. 44 


"EE it Fs Or to nieafre the Gollowin 
Figure AB CDEFGHL | 


pirſt take Care that the vhole p lane by di. 
vided j in Trapezipms 'and trnia Mw ing 
to .your own Fancy, and as. the Ihr 
plane will bear, and then ſure. "Thokk OE Slate 


Ziums and Triangles, as Is iretied j 10 ping oye 


and fourth Propoſitiany; before going, 
the Reveal contents together, ſo will 
Iv of of 95. whe content. ﬀf: pt 


Ef} Og 
= y 4" 


-” O—_— 
F 


- 


into the Trapeziums AB C1, and GIHD, and - 
DHGE, and the Triangle E G F, the contents 
of which being ſeverally found. out: by the third 
and fourth Propoſition, the-funy of them will bs 
the content of the whole figure. - * 7 £082 


PROP, VII - 


To find the circumference of a Circle hav- 


ng the Diameter g1ven. 


' Circle 1s a Geometrical figure exa&ly 
Round, ſo that if from a point in the-- 
middle of it called the Centre, there be © 

never ſo many lines drawn to the Circumference, 
thyy will all be of equal length. © But between 

the diameter and circumference of a circle there .. - 
cannot be found a true and exa& proportion. 
Archimedes hath demonftrated the pre portion to. © 


N nearas 7 Is £0,223 but that of Van Cenlen is 
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the moſt exatt, who makes it to be as 1, is'to 


3- 14159265358979323846 &c. but for pra. 


_ Qtice this following proportion is ae 


exact, Vit. 


As 1. is to e rdias 
So.is the Diameter of any Circle, 
To its Circumference. 


1n the Circle _— in the Margent, the 
Diameter AC. 
28, I demand Sri 


 6:the- <eircutnference 


A BCD*: 
Fo Anſwer which 


thy by the! propor- 


tion foregoing z As 
L 1s to 3.1416, fois 
28 the diameter to 
87.9648, which is 
the circumference AB C D. The work fol 


: loweth. 


e* » 


As't to 3. 1416, ſo 28 to 879648 
28. 
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To find the content "of a Circle having the 


Diameter given. 


n, then multiply half the circum- 


ference by half the diameter, and that, produ%t. 
is the Content. ” 


There is a Circle who Diameter is 14 


Inches, I demand how many ſquare Inches are. 
the content of that Circle ? 


By the foregoing Propoſition, I find the cir- 
cumference to be 43.9824 Inches, the half of 
which is 21.9912 which wy multiplyed by 


7, ( half the given Diameter ) the produt-is 
153-9384 which is the coltent flequred. Sev. 


the work. 
x F , 
7 M1 ST 


oC 


Tavie 153-9384 ſqncre Inghe 
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= To fand the ſolid content of a ſquare piece of 
Timber, Stone, &c. whoſe baſes are 


ny 


equal, that is, Whoſe ends are of the 
 Jame bigneſs. = = 8 


I a folid piece by Geometrictans is called a 
a) Parallelepipedon, and its content is thus 
found out, viz. | 
Firſt find out the Superficial content of the 
baſe ar end, (by the firſt propoſition) then 
nifltiply that content by the whole length; and. 
thi produt is:the Solid content of the whole 
piece. © Ik OE 


jo Us - 903; 2tidflges LF 
EST -—  » 


VU - | ; | ; ? , > 1 Let's 
*[There/is 4 ſquare- piece of 'Timber,' the'two 
contiguous ifides-at 'the end of which are®'2.5 
Feet, and 1.8 Feet, and its length is 2z'Feet;'*F 
demand how many ſolid Feet are 1n that piece 

of Timber. SI G04. % 
 _ _ Firſt I mvultiply 2.5 by 1.8 the ſides of the 
baſe, and that produceth 4.5 for the content of 
the baſe or'endz) 4nd" 'rhat produtt T multiply by 
22 the length, and that produceth 99 Feet, and 
f _ _- many 1s there contained in. that piece of 
| Timber. As you may ſee in the following work. 
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$ prhe aſides at the'tnd p 


"ds 


TP 4.50 the ſuperficial content of the end 
22 | 


1 — — 
' bs 99o0 


$ facit 99.00 Feet for the content Required. 


Here note, if the ſides of the end, or baſe, 
be given in Inches, and its length 1n Feet, thea 
Reduce the ſides of the baſe into the Decimal 
parts of a Foat, and proceed as before, or you 
may: find out the content of the baſe in Inches, 
and [multiply that content by the length 1n Feet, 
and that produdt divided by 144, will give you 


the content in feet, or elſe rednce the length - | 


into Inches, and multiply the content of the 
baſe thereby, and Divide that produC&t by 1428 
( for-there are ſo many Cubical. Inches in. a 
Foot) and the Quotient will give you the ſolid 
content in Feet. But the Decimal way 1s, pre- 
ferred. * : \. 


- wn 
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\-PROP.X. 


To find the ſolid content of a Cilinder havs 
- ang the Diameter of its Baſe given. 


Cylinder is a Solid whoſe baſes are Circu- 

lar, equal; and. parallel, and may fitly 

be repreſented by 2 round . pillar, or a 

Roling-ſtone of. a Garden, and. to find the-folid 
content of ſuch a body this is 


The 'Rule. 


Firſt find the plane of the baſe, by the'7 'and 
[8 propoſitions - foregoing , and then ' multiply 
that by theilength thereof, which produt- will 
:give you the-Iolid content of the given' Cylinder. 


. . There:is a Cylinder, ({appoſea Roling-ſton9) 
whoſe lengrh is 8.75 Feet; and'the Diameter of 
ts-baſe 2:8. Feet, I ' demand the '{olid content 
-thereof ? X 

AS 1 

Is to 43.1416 

So is 2-8 the given Diarheter _ 

To 8.79648 the Circumference of 
the baſe, half of which ( viz. 4.39824) being 
multipiyed by 1.4 the ſemi-diameter will produce 
6.157536 for the content of the Baſe, pos 

Pe | ing 


pF g Chap. '8. in eMeaſuring. .62 | | "2 
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being -multiplyed -by 8.75 (the length) it ;pre- 
duceth 53-8784.4 for the Solid Content Required. 

If there kad been given the circumference of 
the Cylinder, then. the Diameter of the baſe 
muſt have been found'out by- the converſe of the 
Fventh Propoſition, as ſuppoſe there had been 
given 8.75 the length of the Cylinder, -and 
$.79648 its circumference to find "the Solidity 
thereof. Firſt I find out the Diameter by the 
following proportion, viz. 


TCu- AS.3-1416 | 

fitly 'Is'to 1 He BY CK 

dF 'So is '8.78648 'the piven® Circymiference 

oll To 2.8 the-Required Diameter. 
And'then "the Relt of the” wotk is' the fanic 

with that'before. 

nid PEER EIRD 

Iply PROP. XI. 

w 


der. 


To fd the Solid Content of 4 Cone. 5 


Cone 1s a Solid Body, having a Circle for 
ons) its baſe, and-its ſuperficies Circular, de- 


r of creaſing its equidiſtant Diameters from 

tent MW *1< baſe proportionably, -till it termioateth in 
a point over the Certre-of-1ts baſe, and may ftly 
be Repreſented by a Sugar-loaf, or a round 
Fore Steeple ;-and-to find its ſolid-Content this 

ef fl - 1 1; 1 The Re. 

cin  Ofles 12650 Wd 

Go ae The.7 and 8 Propoſitions foregoing fird obt 

hich c plate of its baſe, and multiply*that by 5 of | 

Yeing | | WITE> | 
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. Its he Pre , and that produtt is the Solid con. 
; tent of the Cone Cara a | 


EE —_ —_— 
— 


* Example, . ; x 


_ "There is a - Edie the circutyference: of whoſe 
"baſe is 22.5 and its height is 16, 1 demand the 
ſolid content of ſuch a Cone? | 


I tt Hoy he. a ae 
_ OO ——_— ere en, 2, et 9 CR OO 


AS 3.1416 

Is to 1. 

Sois 22.5 the circumference of the baſe 
'To 7.162, the-Diameter of the baſe. 


”-— —_— - , gy —— a 
—— a = 
—_ met —_— 


Then1 multiply half 22.5 which is 17. z5 by half 
7-162 which is 3,581, andit prognceths's a, 2862 
which is the ſuperficial content of the baſe th 
take + of the height of the Cone (16) "Hut Fi, 
5.333 very near, by which | wat 170g 40. 23625 
(the ſuperficial content of. the baſe) and it produ- 
ceth2 _ 57 x 25.See the work as ancnatonsl 4 


40.2862 - 
33 25 


zeta s 
12085875 
12085875 
20143 ds, 8 


——_—— — 


- Solid Content 1s 214. 84657125 


The fame is to be obſerved in the menſuration 


of any other Cone. _ 
- Bit-here you are to obſerve that the flanting 
| ſide of the Cone, (viz) the Tength from thc 
&: : Vertex 


Ms: yo 
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vertex to 'the extreinity of its Baſe) Is not to be 
taken for its true height, but a perpendiculat 
let fall from its vertex to the Centre of its baſs 
is its true height 3 and how you may find out that 
perpendiculars length ſhall be ſhown you in the 
work of the fourth Propoſition of the eleventh 


Chapter, 


PROP. Xl. 


To find the ſolid Content of a 
Pyramid. as” 


IN Etween the Cone and Pyratnid, this is the 

Difference, As the Cone hath a circular 
© baſe and ſuperficies, the Pyratnid hath a 
Polygon for its baſe, ſo that its baſe and ſuper- 
ficies are Angular, its vertex terminating in a 
point juſt over the centre of its baſe, and to find 
out its ſolidity, here followeth 


The Rule. 


Find out the ſuperficial content of the baſe, by 
the fifth Propoſition foregoing, and multiply 
that by + of its height, and it prodiiceth the 
falid content of the Pyramid. 


Example. 


There-is a Pyramid whoſe baſe is an Hexagoii 4 
the lide of which is 39» and 1ts perpendicular 'K; 
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height is $4; I demand the ſolid contentiof fuch 
oFyramid ts; : 2d [3023 
Here by the fifth Propoſition I find the ſuper. 
ficialcontent-of:the baſe to. be 2340.3: then do ! 
take; of the-perpendicular' height of the” Pyra-. 
- midzv which: 15518, : and 'thereby do I multiply 
- . 2340, (the plane of the baſe) and the produtt is 
42120, which 1s the ſolid content of the given 
TRIS. >. -- | IE | 
Here note (by the way) that a line drawn from 
the point at the top of the Pyramid, to the ex- 
tremity of uy POT +4 os baſis, 1s not the true 
height of any Pyramid, but a perpendicular, Jet 
fall from the” Cuſpis ( or top Fi CAWFEro of 
the baſe is the true height, and haw: to find out 
ſnch perpendicular heights ſhall be ſhewn in the 
fourth Propoſition of the 11 Chapter. 
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PROP. XIlL. 
To meaſure the F rſt of a Py- 


ramid or C one, 


HE Fruſtum 
here © given 

to be meaſured 1s 
AGEF, the fide 
of the greater baſe 
at A being 24 
Inches, and the 
fide of the leffer 
baſe at'E being 5 
inches , andthe 
length of 1t- I; C; 
20 foot equal to 
E B, or FO. 

It is evident that 
if I find the ſolidi- 
ty of the whole 
Pyramid. AGD, & 
alſo the ſolidity of. | 
the leſſer Pyrathd b | 
E F'D, and then fubſtra& the content of E F D, 
from the content of AG D, that there will re- 
main the ſolidity of the Fruſtum AGEF;- and 
certainly this way of meaſuring the Fruſtum of a 

Pyramid or Cone; is the moſt exatt of any ; And - 
It wy be ealily meaſured this, firſt of all find ; 


1 . 
= » . ; 

Wa d - 

C b . Pk . 
an VI \ 95 ;£ £8 KT 
: = id Ss . '' C S. & >. YG 

, ?' a l wi Y . 
þ4 i b LY FY L A » 

v | ">, Pp 4 
-M = - " þ \ 
FP. # es f l % 


& © 
y ®* 4 ET 
= [1 4 n -” a a 
ba. 
. ; :, h ©» 
- 
i 


"PR n 
4 DO 
7 — _ iS» 
XxX 
| a / 1 


be 68 The uſe of Decimal Chap. 8; 


out the height of the whole Pyramid C D,which 
you may do by the following proportion, viz. 


As the Semidifference of the ſides of the Baſes, 
Is to the height of the Fruſtum, 

So 15 the hal Tor de of the greater Baſe, 

To the height of the whole Pyramid. 


And this proportion will hold good if you 
work by the Semi-difference of the Diameters of 
the baſes, as well as by the Semi-difference of the 
ſides of the Baſes. 

As in the foregoing figure, let AG be the Di- 
ameter of the greater baſe, and E F the Diame- 
ter of the leſſer baſe, from E and F let fall the 
perpendiculars EB and FO, . then ſhall B O bee- 

_ qualtoE F, and theſum of ABand OG are the 
difference of the Diameters of the baſes, E F and 
AG; and conſequently AB is the Semi-difference, 
and BE is the height of the Fruſtum, and AC 

Is half the fide of the greater baſe, and CD is 
the height of the whole Pyramid. Then by 
Eucl. 6. 4. | 


As AB (the Semi-difference of Diameters) 
Js to BE ( the height of the Fraſtum) 
Sois A C (half the greater Diameter,) 
'To CD (the height of the whole Pyramid. ) 


+ So the height of the whole Pyramid A GD)! 
will be found to be 30 foot; for the greater Dia- 
ameter A G, is 24 Inches, the leſler 8, the diffe- 
rence 16, the Semi-difference 8, therefore ſhal 


CD be 30 foot ; for 


OE TE WER © WOT 


p. 8, 
W hich 


VIZ. 


ales, 


f you 
ers of 
of the 


he Di- 
Jame- 
11 the 
) bee- 
Ire the 
,F and 
;TENCE, 
d AC 
2D 1s 


en by 


Cha p."8 l in Meaſuring. 69 


Now having found the height of the whole 
Pyramid to'be 30 foot, I thereby (according to 
the 12th. Propoſition foregoing) find the con- 
cent of the whole Pyramid to be 40 foot, then 
in the leſſer pyramid EFD there is given the fide 
of its baſe E F, 8 Inches, and its height ID 10 
Inches for CD 30—CI 2o= ID ro, and by 
the ſaid 12th. propdſition I find the ſolid content 
of it to be 1.48 Feet, which being Subtracted 
from 40 (the content of the greater Pyramid) 
there will remain 38.52 feet for the true ſolid 


content of the given Fruſtum A GE F. 


After the ſame manner is found the ſolidity of 
the Fruſtum of a Cone, the height of the whole 
Cone being found out by the difference of the 
Diameters of its baſes ; and by the 11th. propoſi- 
tion find the {olidity of the whole Cone, and alſo 
the ſolidity of the leſſer Cone, that is cut off from 
the Fruſtum, then Subtra@ the content of the 
leſſer from the-content of the greater, and the 
remainder will be the ſolid content of the 
Fruſtum. | | 

This laſt propoſition 1s uſeful in the meaſuring 
of tapering Timber, Round or Squared, and for 
hnding the liquid capacity of Brewers Conical, 
or Pyramidal Tuns. 

Thus have I ſhewed the Uſe of Decimals in the 
Menſuration of the moſt uſual Planes and Solids, 


[might proceed farther to ſhew you their Appli- 


ation in the particular Menſuration of Board, 
laſs, Pavement, Plaiſtering, Painting, Wain- 
rot, Tiling, Flooring, Tapiftry, Brickwork, 
Imber and Stone; But it requireth (rather) a 
particular Treatiſe, then the narow bounds here 
lowed for ſuch a work. 
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CHAP. IX. 


The Extraction of the Square 
Root. 


N the Solution of any Queſtion, or in the 
working of any ſum whatſoever belonging to 
any of the Rules of Yulgar or Pecimal A- 

rithmetick, there have been (at leaſt.) two things 
or numbers given, whgreby the anſwer might be 


found ; but in the egsraction of the Square, Cube, 
and all other Roots, there 1s but one number gi- 


ven to find out the Number ſought, viz. there is 
a {quare Number given to find its Root, a Cube 
Number to find its Root, &c.. and 


I; A ſquare Number 1s that which 1s produced 
py multiplying any numver by (or its it ſelf, 
which Number given to be ſo multiplyed ts called 
the Root; As if the Number 8 were given to be 
multiplyed by it ſelf, it produceth 64, then 1s $ 
called the Root, and 64. 1s its {quare, ſo the Root 
x2, hath for its {ſquare 144- | I 


II. When 2 {quare Number is given, ard its 
Root is Required, the Operation it ſelf is called 
the ExtraCttion of the.Square- Root. 


c 7 


III. Square Numbers are of two kinds, 9 
elther Single or Compound. Fe 
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IV. A ſingle ſquare Number is that. which ts 
produced by the Multiplication of a Digit, or 
jingle Number into it ſelf, and conſequently ſuch 
a ſquare Number mult be under 1005 which 1s the 
ſquare of 10, fo 25 being given tor a {quare num- 
ber, It Is a ſingle ſquare having for its Root 5. 
And $1 1s a fingle ſquare Number, having for its 
Root the Digit g. All the ſingle ſquare numbers 


with their Roots, are contained in the following 
Tablet. 


Roots | 3. 4:1 0 5 


PRI 


Squares | [1 4 bay 25 


W__ 


| 36 | 64 


V. When the Roat of any fquare Number is 

Required it being leſſer than 100, and yet is not 
exactly a ſingle ſquare, expreſſed in the -Ta- 
blet aboye, then you are to take the Root of 

_ that ſmgle ſquare Number expreſſed in the ſaid 
Tablet, which (being leſs) 1s neareſt ts the given 
(quare ; As if it were 74 whoſe Root is required 
| find that 81 (the ſquare of 9) is too much, and 
64 (the ſquare of 8) is too little, but yet it is 
the neareſt iquare Number that is leſler than 94., 
and therefore I take 8 to be the ſquare Root of -: - 
74, but yet it is plain that 8 is too little for... Þ 
the Root of 74. And to find out the Fractianal: + - 
part of this Root, you ſhall be plainly taughg 
dy and by, | "_ 
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{ "<> VI. A compound ſquare number is that which 
| hath above 9 for its Root. 


VII. The Root of a ſingle fquare Number may 
be diſcovered at the firſt {ighr, but the. extracti- 
on of a compound ſquare Number is more tedious 
and difficult, its Root conſiſting of two places, 
at the leaſt, and the ſquare it ſelf, of 100 at the 
leaſt. | | Y 


VIII. When a compound {ſquare number is giy- 
en, and it is required to have its {quare Root ex- 
tracted, before you can proceed to the Operati- 
on, your ſquare number muſt be prepared, by 
pointing it at every ſecond figure, beginning at 
the place of Units. 

. As, Suppole you were to extraft the ſquare 
| Root of 2304; * firſt ] put a point over 4 (it 
ſtanding in the place of Units) and then paſling 
over the ſecond place (or place of Tens) which 
15 ©, I put a point over the figure 
ſtanding in the third” place, (Cor .. 
place of Hundreds) which is 3, and 2304 . 
the preparative work 1s done, as 
you may. ſee in the Margent. Now if there had 
been more places in the given number, then I muſ} 
| have put a point over the Figure ſtanding in the 
\.._  fifthplace, and another over that in the ſeventh, 
, 2%. &c.  Andherenote, that as many points as you 


22 -put over the given ſquare Number, 1o many Fl- 


\ 


* + 


---— ' gures there will be in the Root, that js, the Root 
| will conliſt of- fo-many places. _ 

. Saif there were given the «. < . 

nmbper 33016516, to haveits © 33016516 

| ſquare Root extracted; after]? 4 

| | _— : 
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haye pointed it according to the DireC&tion. 
fore given, it will ſtand as in the Margent, and 


becauſe the points that are put over it are in 


number 4+ I'conclude the Root it ſelf will conſiſt 
of 4 places, or figures, 


IX. When you have thus prepared your num- 
ber, then draw a crooked-line on the Right- 
hand of your number, - behind which to place 
your Root, as you do for a Quotient in Divi- 
{10n- 

Note that when your number is prepared for 
Operation, as in the 8 Rule, the numbers con- 
tained between point and point, 'may not unfitly 
be termed Squares, and in the enſning work, we 
ſhall ſo call them, as in the foreſaid number 
33016516, being pointed as before, I call 33 
the firſt ſquare, o1, the ſecond, 65, the third, 
ard 16 the fourth, and laſt ſquare; eyery ſquare 
(except ſometimes the firſt conliſting of two fi- 
gures, 'Or places, the laſt of which toward the 
Right-hand hath always a'point over it, and if - 
it ſo happen (as it often doth) that the laſt fi- - 
gure (in any given ſquare number) towards the *' 
left-hand hath a point over it then that number 
alone ſhall he 2Þunted the firſt {quare. 

As if the number 676, were given, when it is 


| pointed for the work according to 


Iireftion, and as you ſee in the ow 
Margent, I account 6 for the firſt 676 


'{quare, and 76, for the ſecond. 


' Theſe things being underſtood, we ſhall lay 
down thoſe general Rules requiſite for the ma- 
hagement of the work it {FE 


X. When your number is prepared, find out-, | 
t+ A | the. 


» Gt LOIN A {> .* , 


4 "3 "The Ry truFew Y "Thad. 
| the ſquare Ropt of the firſt ſquare, according to 


the 5 Rule foregoing, and place that Root. be. 


- hind the flid crooked line. as 


Let it be Required to extra the fuare Root 
of the ſaid number 2404, here the 


rſt ſquare number 1s 23, and (ac- s 
cording to the ſaid 5 Rule) its 2304 (4 
Root 1s 4, which I place behind 

the crooked line as you ſee in the. Margent. 


XI. Then ſquare the ſaid Root, and vlaceir Its 
ſquare which 1s 16 uuder the faid firſt ſquare 23, 
and having drawn a. line under- 
neath, ſubtract the ſaid ſquare 16, _. . 
from 23, and place the Retmain- 2304. (4 
der, which 1s 7 underneath the, 16 
Faid lixe as you may perceive b& —— 
ee work in the Margent : 7 


Xl. Then to the ſaid Remaigthes bold down 
the Figures of the next ſquare and annex them 
thereto on the Right-hand, ſo that they may 


make one intire number, which (for liſtin&ions 
fake) we ſhall call the Reſolvend. 


As 1n this Example to the. Re- |. 


minder 7, I bring down | 304 (4 


next ſquare 04 » 6} annex It. 16 
thereto, and it maketh 704 for a -— % 


Reſolvend, as you may he] in the 704 Refev 
Margent- | 


xurt. Always let the whole Refolvend. (except 


the laft figure on the Right hand) be eſteemed 2 - 
Dividend,” on the left hand of which draw. 


Crooked line before which to Place a PLTHOT, as 
in 2 POPUP: ingot TELE 7 PHI ERIE TOE, 7 
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So in this example, the 
Reſolvend 704 is to be 
made a Dividend,all but the 
laſt place which 1s 4{o that 

the Dividend is 70, before...) -.- 
which 'I draw a crooked 
line, as you fee 1n the Margent. 


XIV. Let the Quotient expreſling the Root (or 
part of the Rgot ſought) be doubled, or multi- 
plyed by 2, and that "dantils or. product - ſhall be. 
A Diviſor, and muſt be placed on the left hand 
of the Reſolvend, before the ſaid crooked line. 


So in our Example, the 
number 4 which was put 
for part of the Root being 
doubled makes 8, which | 
put before the Reſolvend 
tor a Diviſor, as it appears 
in the Margent. 


XV.Thencaccording to the Ruleof Diviſion in 
whole numbers) ſeek how often the ſaid Diviſor 
is contained in the ſ;id Dividend, and put the 
aniwer down in the Quotient, and allo 0 on the 
Right hand of the Diviſor. 

AS in our Example I ſeek 
how often the Diviſor 8 is 
contained 1n the. Dividend 
70, which I find to be 8 
tmes, therefore 1 put 8 in”. 
theQuotient for part of the nS | 
Shots and alſo: on. the Right, hand | of the Divi: 

_ See the work in-the Margent. - Se 5] 
"Henk XVI + Then | 
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XVI. Then by the figure laſt put for part of 
the Roos, multiply the ſaid Diviſor, together 
with the figure that you annexed to it (account- 
ing them both as one intire number) and place 
the produd@ underneath the ſaid Reſolvend,draw- 

Ing a line under it, and then ſubtract it out- of 
the ſaid Reſolvend, placing the Remainder be- 


neath the line. 


As in our Example, hav- 
ing placed 8 in the Quoti- 
ent, and alſo on the Right- 
hand of the Diviſor, then 
in the place of the Diviſor, 
there ſtands 88, _ which 1 
multiply by 8, the number 
laſt put in the Quotient, and 
the produd is 704,. which 1 
place in order under the Refolvend 704, and 
having drawn a line underneath, I ſubtract the 
faid product 704, from the Reſolvend 704, and 
there remaineth 0, ſo 1s the work finiſhed, and 
I find the ſquare Root of 2304 to be 48. See 
the work in the Margent. | 

Here note that if at any time when you have 
multiplyed the number ſtanding in the- place of 

| the Diviſor, by the figure laſt placed 

1. Note. In the Quotient, or Root(as is direCt- 

ed in the laſt Rule) if the product be 

greater than the Reſolvend, then conclude the 

worke to be erroycous, to correft which put a 

leſſer figure In the Root, and proceed as is be- 
foredireCted. 

. Note alſo that the work of the 12, 13, 145 

15z-and 16, Rules-muſt be repeated as om as 

Bu. 30 " rnere 
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there are points over the figures, ex- - £ 
cept for the firſt ſquare, which is to 2. Note. 
be wrought according to the Directi- _ 
ons given in the 10 and 11 Rules foregoing, and 
the work of thoſe two Rules is to be obſerved, 
but once in the extraCtion of a ſquare Root, tho' 
it conſiſt of never ſo many {quares'or points. 
Theſe things will appear plain and ealie In the 
working of one or two more Examples. 


Example 2. 


Let it be Required to extract the ſquare Root 
of 33016516. | 

Here in order to the work, I firſt prepare my 
number by diſtinguiſhing it into ſquares,by point- 
ing it according to the 8 Rule foregoing and 
thereby I find that 33, 1s the firſt ſquare, and 
(according to the 10 Rule) I take the ſquare 
Root of 33,which is 5, and place it for the firſt 
figure of -the Root, then (according to the ele- 
venth Rule) I ſquare the Root (5) and it makes 
25 which 1 place under the faid firſt ſquare 
number 33, and ſubtra& it therefrom, and the 
remainder (8) 1 place below the line, as in the 


following work. 


33016516 (5 
ST: - 


— — ——_—_—_— 


8 


Then (according to 
to the ſaid remainder (YFthe next ſquare (or) 
| and 
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and it makes $01 for a Reſolvend, then muſt 8s Ml v 
(according to the thirteenth Rule) be my divi- ri 
dend, and (according to the'foarteenth Rule) I 
double the number (5) in the Root, and it 
makes 1o for a DiviÞr? andthereby 1 divide the 
faid dividend ($80) and I find that it Quotes 7, 
which (according to the fifteenth Rule) I putin r: 
the place of the Root after 5, and likewiſe before 
the Diviſor (10) ſec that in the place of the Di- 
viſor inſtead of 10, there 1s now 107. 

Then ( according to the fixteenth Rule) I 
multiply the ſaid 107, by 7, {the figure laſt pla- 
ced In the Root) and the produtt is 749, which 
I place orderly under the aid Refolvend, and 
fibtra& it therefrom, and the remainder is 52 

which 7 put below the line, as in the following 
WOrk.- 


- iy fo. 3 


tr DD ty {7 
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33016516 (57 
5 


107) "@6 Reſolvend. 
149 


J2 
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Then / repeat the ſame work over again, 1 
finding the next figure of the Root, as / did 1n 
finditig the laſt, v:z. to the remainder (52) (ac- 
cording to the twelfth Rule) 7 bring down, and 
thereto annex the next (third) ſquare (65) and 
it makes 5265 for a new reſolvend,then (accord- 
ing to. the thirteenth Rule) is 526 a new-divi- 

| dehd, and (according, to the. fourteenth Rule) / 
. Fake: ithe Root (57) and double it for anew => 
Wes, > or, 


Chap. 9. the $ quare Hoot. 79 


viſor, and 1t makes 1 14, which 7 place before the 
reſolvend (5 265.) 


Then oi to the fifteenth Rule) 7 ſeek 
how often the diviſor (114) is contained in the 
dividend, (526) and / ind it will bear 4, which 
] place in the Root orderly, and alſo on the 
right hand of” the diviſor, (114) and then there 
will be in the place of the diviſor, the number 
1144, which (according to the ſixteenth Rule) 
] multiply by the figure (4) lat pur in the Root, 
and the product 1s 4576, which 7 place orderly 
under the relolvend (5265 ) and ſubtraCt_ it 

therefrom, and the remainder Is 689 which / 


place under the line, as is before directed. See 
the whole work as followeth. | 


33016FI6 (574 
25 

107) 80r Reſolvend 
749 product 


1144) ; 5255 Reſolvend | 
4576 product 


689 


Thgn 7 again fepeat the work of the 12, 13, 
14, 15, and 16 Rules of thisChapter for finding 
the next figure of the Root, viz. firlt 7 wi 
down (16) the next {quare number, and annex 
It to the remainder 689,(according to the twelfth 

Rule) and it makes 68916, for a new reſolyend, 
of which (by the thirteenth Rule) 6891 is a new 
Dividend then ( according to the fourteenth 


_ Rule) 


cd 8". The Eats p "Tlap 5 


Rile) I double'the Rape, and it makes 1148 for 
adivioronhich lacy on the left ide the 255 I 
vend, and then & ek/how often it is contained 
in the laid dividen (6891) and the anſwer is 
. 6, which 7 place for part of the Root (in order) 
and alſo on Ts right hand of the faid Diviſor, 6 
that in the place of the diviſor 1148, will then 
Good ten number 11486, which by the lixteenth 
multiply by 6, (the figure laſt placed in 

OY and the progudt is 11486, which 1 
recs in order ade the reſolvend, and fubtra& 
it therefrom, and the remainder is ©, and {6 
the work 1s finiſhed, whereby I find the ſquare 
Root of 33016516, to be df as by the whole 


qperagion appeareth. _— 
33016516 (5746 
25 


107) 801 Reſolvend 
749 product 


1144) 5 26 F Reſolvend 
| 4576 proany 


W—_—_ 


I 1486 ) 6816 Reſolvend 
63916 product 


a). *% . 


And ifthe Root” had @nſiſted of never ſo nia- 
ny places, yet for every fgure, put therein (ex- 
cept the firſt, for which you are to”obſerve the 
' tenth and eleyenth Rules) the work of the 12) 


13 145 15, and 16 Rules muſt be repeated AC- 
: ds 


_ VV» Www - = % $Yy 


| 
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cording to the ſecond note after the ſixteenth 
Rule foregoing. | : | 


Example. 3. 


A third Fxample may be this, let it-be-requir- 
ed tO extract the i{quare Root of 83 28996, 

In the. working of this Example you will &e 
the aſe of . the firſt note upon the ſixteenth: 
Rule, for only the number 8 is the firſt ſquares 
as you may fee by the pointing of the given num- 
ber, and after the whole work of Extraction is; 
finiſhed, you will find the ſquare Root of the gi- 
ven number, to be 2886, as in the following 0+ 
peration. | 


8328996 (2886 Root 
a 


—————_—_———— 


48) 432- Reſolvend 
334: product ſubtract 


563) 4889 Reſolvend _ 
4544 product ſubtract 


$766) 34596 Reſolvend | 
34596 product ſubtract. 


. | +(0) | © 


XVII. When there isCiven a.number that is 
® exactly found, and you are deſirous to find 
& Fradkinal park of the r90t as Near a5 May be, 
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you are to obſerve the eighth rule in preparing 
your number for extraction, and then to annex 
thereto an even number of Cyphers at pleaſure, 
and note, that as many pairs of Cyphers as you 
annex thereto, ſo many Decimals will there be 
in the root expreſſed, ( which though it come 
not to be the exaCt root, yet will it come ſo near 
the truth, that if the laſt Decimal figure placed 
in the root, be increaſed by an unite, it will be 
too much) and as many points as there are over 
the given Integral ſquare number, ſo many places 
wlll there always be in the integral part of the 
Root, as in the following Example, where it is 
required to extract the ſquare root of 129596. 
Firſt 1 proceed to the work of extraction ac- 
cording to the former rules as if it were an exaCt 
{quare number, and find the integral root to be. 
359, as followeth. 


129596 (359 
9 


R—_ _ — — -—— 


65) 395 
325 


WT > 


709) 7096 
6381 


— 


——{ rw. _—_—_ 


715 Remainder. * 


\ But Hecauſe (when the work is finiſhed) there 
ts a remainder of 715, lannex a competent eve! 
number of Cyphers, to the given number, as 0 
4, Or 6, or 8, .and point them oyt-in' the ſams 

rhe HIT "$I _. manioe 
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manner as. if they were ſignificant figures ir an 
integer, then bring two of them down to the 
Aid remainder (715) and annex them thereto, ſo 
have you 71500 for a ney reſolvend ; *Then find 
out a new diyifor by doubling the root, as is be- 
fore direCted, and proceed as if the annexed Cy- 
phers were figntficant figures, or whole numbers, 
as far as you. pleaſe, as In this example, where the 
work is carried ontlll there are 3 decimal figures 
in the root ; and the work being finiſhed, 1 find 
the root to be 359.994, and there is a remainder 
of 319964. See the work. 


F.: 129596.000000 (359.994 
ERS 06 
65) 395 
325 
709) 70g6 
6381 


7189) 71506 
64701 


71989) 679900 
64790t 


719984) 3199900+ 
2879936 


| $319964 remains | 


%. 
£ "_ 
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-;Biit-iT you) proceed; to-put another decimal in 


the root goo will findcir to. be” 359-9944, and 


the remainder will be: 3196864. Now. you may 


perceiveThat the ſaid root15 too bars ora 


there 4s a: Temainder, .-but - yet It 1s ſomear the 
truth-that if the.laft figare thereof were increa- 
ſed by:an- nnitez 'and1o! made 359.9945/it/would 
laws. be toounuch, as yew nay POLE? ar Or lei- 
ure 


XvEl, 'Thie Square root: of a volgat 1 Fea@tion 
that is commenſurable to its rot, is thts found, 
Viz.. extract the ſquare root of the Numerator, 
for a new Numerator, and likewiſe the {quare 
root of the Denominator,: for a new Denomina- 
tor ; {6 Jhall that new*Fraction be the ſquare 
root of the given Fraction 3 as for 


E xample-. a 


Let it be required to' extra the ſquare root 
of 5+, firſt 1 rake the ſqgate rgot of 25, which 
IS 5» "and place it for a new' Numerator, then I 
take the {ſquare root of the denomigaggor 36, 
which is 6, and placeit _ new Denomingtor, 
ſo is + the ſquare rodt$f24, which was requi- 
red ; In like manner if 4 were glyen to have its 
ſquare root extratted,' it$ r66t would -#found 
to be :, and } Is the ſquare root of -;-;, "the Tikes 
is tobe obſerved for any other, | 

But here-note diligently ; efars you 
Note proceed to extrafft the Square root of any 
Fraction; that an reduce it to its loweſt 


Termes,.; for .it. may, Mppen that in its given. 


Terms, it may be incommenſurable' to its root, 
but being reduced to its loweſt Termes it may, 
- be 


-—_ 


1m --A «© £3 my bow pf 2 -þ pb _-_ 
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be commenſurable, and its root exatly found out, 
{> <2 is incommenſuirable to its root, but being 


reduced to 35, its ſquare root! will be: tound to 
be 5. as before. 


XIX The ſquare root of a mixt aumber that 
is commenſurable to its root is thus found ont, 
viz. reduce the mixt number to an improper 
Fraftion, 'and then extract the ſquare root of + 
the Numerator, and the iquare root of the De- 
nominator, for a new Numerator, and a new De- 
nominator, as kn the laſt Rule: 
So if 1t were ay pre to extratt the ſquare 
root of x :;, firft 1 reduce it to an improper 
| Fraftion, and it 1s +:, whole ſquare root 1s 

+ =t 4 W'.f-It Were required to extract the 
ſquare root of 3 :3, firſt I reduce the given mixt 
number, to the 1 improper Fraction <-* -þ and then 
extract the ſquare root of the Numerator 256, 
and it 1 find to be 16, for anew Numerator, and 
likewiſe the {quare root of 81, thedenominator; 
which I find to be 9, for a new denominator, {0 
is += 1; the fquare root of the given mixt 
zumber 3 3, which was required. 

XX. When you are to extraCt the ſquare root 
of a Fraction "that is incommenſurable to its 
root, prefix before the given tration, this Cha- 
rater y/, or 44. ſignifying the uats root of 
that before which it is prefixed, 15 the ſquare 
root. of 33 1s thus expreſſed, vs 33 or 49. 32, the 
like of any other. But if yon wonld know as 
near as may be the ſquare root of any ſuch fractti- 
on, reduce it to a decimal of the fame: valtie by 
the firſt Rule of the ſecond Chapter,” butlet tHe 
decimal: conſiſt of an even number of Places, viz, 
fither of two, four, fix, or eight, CaF 'places'; 

| (o 3 | and 


_—_ 
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and the, more places: it conſiſteth of, ſo much the 
nearer the truth will the root be ; Then extract 
the ſquare root of;that decimal (according to the - 
Rules before delivered,) in every reſpect as if it 
were a whole number, ſo ſhall this root ſo found 
be yery near the true root; and ſo near, that if 
it conſiſt of 3 places it ſhall not want +-;-,; part 
of an unit of the true root ;/ and if of 4 places, 
it ſhall not want ++... part of an unit of the 
truth. - | | 

So if I would extra&t the ſquare root of ?, 
firſt I reduce 1t to a decimal, which I find to be 
.75.-and becauſe I would have the root to conſiſt 
of 4 places, I annex 6 Cyphers*4hereto and it 
makes .75c000co, then extrafttng the ſquare 
root thereof as if it were a whole number, I find 
it to be ,8660, and there is a remainder of 4400, 
but it / would have i conſiſt of 5 places, then 
Tannex 2 more Cyphers to the ſaid remainder, 
and make 1t. 440coo, and proceed, and then / 
find the root to be ,36602, and the remainder 
to be 93596. 


XX. In like manner if it were required to ex- 
tract the ſquare root of a mixt number incom- 
menſyrable to its root, as near as may be, firſt 
reduce the Fractional part to a decimal, but let 
it conſiſt of an even number of places, viz. of 2 
' 4» 6, or 8 &c. places, then proceed to extract 

its ſquare root, according to the Rules former- 
ly delivered in this Chapter, in every reſpect, as 
if ir were a whole nymber, ſo ſhall the root fo 
found, be ,yery near the truth, and the more 
places 1t conſiſteth of, ſo much the nearer will 1 
be to the true root. And note that in the roo! 
there will: be 10 many decimal places, as yu 

Fe Sk > I 1g WR gar as 2 n6 | + © placed 
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placed ooints over the Decimal part of the ſquare 
number. 

So if 1t were required to extra&t-the ſquare 
roof. of 28 +, firſt reduce the fraftional part 
+ to Aa decimal, and it makes .461538, ſo then 
the mixt number whoſe ſquare root '/ am to ex- 
tract is 28.461538, which being pointed, and the 
work of extraction finiſhed, according to the 
former Rules, 7 find its ſquare root to be very 
near 5.334 and there 1s a remainder of 9982, 
But if / had proceeded yet farther, and made the 
decimal part to have conſiſted of 7 places, it 

would have had nt Te ts Ree root 5. 3 349,which 

doth not want +.,-.-.-- part of an unite of the. 
true root. 

But if you would not. extract the {quare root 

of ſuch a mint number, then prefix before ic this 

character, / or vq. 1o if the ſaid mixt number 


28 +, were glven / ' rould expreſs its ſquare root 
thus, viz. y/ 28 4 or 49. 28 +; the like is to 


be underſtood of any other. 


XXII. When you are to extract the ſquare 
root of a decimal Fraction, which hath 2 or 3 
Cyphers poſleſiing the two or three firſt places on 
the left hand of the given decimal, then c:37: off 
2'of them with a daſh of the pen, and puta Cy- 

. Pher to poſſeſs the firſt place of the root, aid 
proceed to extract the ſquarFroot. of the re- 

maining figures, according to the former. Rules 
4 if there had been no ſuch Cyphers before the 
2iven Decimal ; and if the given decimal have 
4 Cyphers before it, cut them off with a daſh of 
the pen, and put 2 Cyphers in the Fagk, and then 
proceed as before. 


\ 


G 4 \ 
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$6 if it wore. required to extra the ſquar* 
root of «47, firſt I reduce it to a decimal Fradti- 
on and it makes .005910, Then 1 cut" 6ff the 
two firſt Cyphers, and place one Cypher in the 
root, then 1 proceed to extract the {quare root 
of the remaining figures viz. 5910, as if there 
had been no ſach Cyphers before them, and I find 
"the root to. be very near .077 as you may try at 
your leifure. 


XX11I. The operation in the extraction of the 
{quare root is thus proved ; viz. multiply the 
: root mto.1t ſelf, and (if there 
' The proof of the be no remainder after the work 
extrattion of the of extraction 1s finiſhed ) the 
Square Root. produt&t (if the work be truly 

- done) will be equal to the nam- 
ber firſt given. As in the firſt Example, where 
it 1s required to extraCt the ſquare root of 2304, 
which is there found to be 48, Now if I multi- 
ply 48 by it ſelf, it produceth 2304, which is 
the given number, and-therefore [ conclude the 
operation to be true. But if after the work of 
extraction 1s finiſhed, there 15 any Remainder, 
then, when you have multiplied the root by it 
. ſelf, to the produft add the {aid Remainder, C4 
if the ſum be equal tothe given number, the ope- 
ration is right, otherwiſe not. As'in the Ex- 
ample of the ſeventeenth Rule, where it is re- 
quired £0 extradt the ſquare root of 129596, and 
is there: found to be 3591994, and the remain- 

der: 1s'\.219964 ; . Now to prove the work, | 

mraltiply- the- root- (1359-994) by it ſelf; and. it 
£ produceth 129595:680936', which ſhould: bc 
129596 , therefore to rhe 4aid product. A-add 
phe | laid. Remainder (31 9964) and the ſum is 
oe > 129590 i 
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129596, and therefore I conclude the work to 


be G@ wrought. 


A 


WURAT. A 


—— —_——__— 


rr 


The Extracion of the Cube 
Root. 


Cube Number is that which is produ- 
ced by multiplying any number mto it 
ſelf and again into that produtt,which 

aid given number js called the Cube Root. 
As, Suppoſe 5 were given to find its Cube, 
firſt 1 multiply 5 into 1t felf, and it produceth 
25, which is called the Square of 5, then 7 again 
multiply 25, (the faid ſquare) by 5, and it pro- 
duceth 12$@@ which 1s called'the Cube of 5. And 


here note That as 125 is called the Cube of 5, 10 
is 5 called the Cube Root of 125. 


II. The extraftion of the Cube Root' is no- 
thing elſe then when by having a Cube, aniber 
given, we find out its Cube root, -which faid 
Cube number given is alwayes ſuppoſed tobe a 
certain number of. little Gubes, comprehended 
within one ..intzre* gre:t. Cube, which ſaid Cube 
may very. well be repreſented by a dye, Or Du 

other 
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_ ether ſolid body, having its length, breadth an 


produced by the multiplication of 'a number 
"confi Ring of two places (at the leaſt)3 times int0 
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depth equal ; This being ſuppoſed, lets 
laid 9 Dyes conſtituting a 1quare, who 
be 3, and upon them let there be | 
Dyes,. and upon them let there be laid 9 more. 
then will there be in all 27 Dyes; @@hich wil 
conſtitute one greater Cube,whoſe length,breadt! 
and depth will be 3 Dyes, and this greater Cub 
comprehendeth 27 leſſer Cubes,” Now the extra: 
Ction of the Cube root is by having the number 
of little Cubes (27) comprehended in the great: 
er given Cube, to find ont how many of the leſler 
Cubes make up the fide of the greater: 


| | | HY Cube number is either Simple or Com: 
pound. 


IV. A Simple Cube number 1s that which hath 
for its root or ſide, one of the 9 Digits, and it 
is therefore always lefſer than 1000 3 fo ſhall you 
find that 343 is a Simple Cube number, whoſe 
ſide or root is 7, for 7x7 * 7 = 343, All which 
faid ſimple Cubes, and, Squares, as alſo their 
Roots are expreſſed in the Tablet following 


-f 


Roots | I o 


_ — 
Ls — —_—_ a” 


Squares | 1 


9/ 
81 


— — —_— —_—— Jm_ a —_ __— __ | — 


Cubes * | 1/8 27 641125216. 343 £2. 729 


a , — as {| 


V. A ac Cube number is that which I 
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dth and 
nere be 
ſhall 2” 
ore? 


9 more, ll? py 


= wil v1. Wn 2 compound Cube Number is given 
| readti iN > have its Cube root extratted, before you can 
Tr Cube go about it, you mult prepare it for the work by 
, ban pointing it, which 1s thus done,v:z. put a point 
namely over the firſt figure towards the right hand, viz. 
ot oy over the place of Units, ther (paſſing the two 
© 1CUET WY next; places) put a point over the fourth figure, 
or place of Thouſands, and fo proceed by put- 
ting a point over every third figure, as you did 
over every ſecond figure in the extraction of the 
Square root, till you have finiſhed your pointing , 
-h hath That being done, on the right hand of the faid 
and it MW Cube number draw a crooked line, behind which 
all you to place its Cube root, as: you do to place 
who the Quotient in Diviſion, as in the following 
| which Example. | OT ET 
o thei | 
' 


it ſelf continuaHy,. and 1s therefore never lefs then 

1728 15 a componnd Cube number, 
y the multiplication of 12 into its ſelf 
Or 12 *« 12x 12 = 1728. | 


r Com- 


, 


Example. I. 


Let it be Required to extra the Cube 


« of 262 144... 

i LAI In order to prepare this Cube Number 
| 6, MI tbe Extraftion of its Cube 4 

F ;-___| $$ Root, / firſt put a point 0- 

. | 29/0 © the. firſt figure (4) to- RE IT 

—— WW wards the Right hand, and 262144. 


then overpaſling the two F 


- 


"Pex figures (14) 7 put ano- Bo 
chich 5 ther point over the fourth figure (2) and then'is 
number i the given number diſtributed into ſeveral parts 


es into WY Not unfitly- called Cubes, viz. 262 (as'far'as the 
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firſt / 
X + hoAd>.. : | 
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firſt point goeth)) is' the firſt Cube, and 144 


(from thence to the ſecond point) is ond 
Cube; and then I draw a crooked li nd it 
as you ſee in the Margent. D 


. VII. Having proceeded thus far, Md out the 
Cnbe Root of the firſt Cube (262) but becauſe it 
is not an exact Cube number, ' take the Cube root 
of that number in the foregoing Tablet, which 
being leſſer than It is, yet is neareſt to it, (which 
1 here find to be 6,) and place it behind the 
crooked line for the firſt figure in the Root, az 
you {ce in the following work 


262144. (6 


> 


VIH. This being done, Cube the ſaid number 
which is placed in the Root, and ſubſcribe its 
Cube under thegirſt cube of the given number, 
So in this Example 216 being the cube of 6, [ 
place it under 28> the firſt cube of the gLven 
number. 262144 as followeth 


262144 (6 
216 


IX. Draw a line under the Cube thus ſubſcri- 
bed, and ſubtradt it from the firſt cube of the gi- 
ven number, placing.the:remainder orderly.un- 


derneath the ſaid line. So 216 (the cube of 6) 


\ 


- being lubtrafted from 262, the remainder. Is 46, 
. which 1: place underneath. the lige as followeth 
I | * ' , _ 262147 
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262144; (6 
216 


X. Bring down the next cube number and an- 
nex it to the ſaid remainder on the right hand 
thereof. So 144. being the next cube, 1bring it 
down and annex it to the remainder 46, and it 
makes 46144» which by Artiſts is uſually called 
the Reſolvend. 


262144 (6 
a" 16 


- , 46144 Reſolvend 


XI. Draw a line underneath the Reſolvend; 
hen Triple the Root: that is, multiply it by 3, 
and place its Triple under the Reſolvend in ſuch 
der, that the place-of units in the faid triple 
nay ſtand-under the place of tens in the Reſol- 
end. So the triple of 6, is"18, which 7 place 
nder the Reſolvend fo, that 8 (the place of 
nites In the ſaid triple) may ſtand under 4 in the 
lace of tens of the Reſolvend, as you ſee fol- 
owing. WR 


262144. 
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XII. Square the faid root, and then triple the 
ſaid ſquare of the Root; and place the ſaid triple 
{quare under the faid triple Root in fuch order 
that the place of unites in the triple fquare of 
the Root, may ſtand underneath the place of 
Tens in the triple Root, ſo in this Example, the 
{quare of the Root 6, ts 36, and the triple there- 
of is 108, which I place under 18, the triple 
Root ſo, that 8 the place of unites. in the faid 
triple ſquare of the Root; may ftand wnder 1; 
the place of Tens in 18, the ſaid triphtFoot, # 
followeth 4 Wo 


262144 (6 
216 


. 46144 Reſolvend 
18 
108 


XIII. Draw a line underneath the faid tript 
Root, and triple ſquare of the Root, as they a! 
placed, and. add them together in the ſame ord | 
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as they ſtand, fo ſhall their ſum be a Diviſor. 
So in our Example, a line being drawn under 
[13 and 108, and they added [together in the 
fame order as they ſtand, their ſum 1s 1098 for 
a Diviſor, as in the following work. 
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45144 Reſolvend 


hm 


1 
108 
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1093- Diyiſor 


XIV. Draw 'a crooked line on the left hand 
of the Reſolvend, before which to place the ſaid 
Divifor, and: let the whole Reſolvend (except 
the place of unites therein ) be eſteemed” a Divi- 
dend, : then ſeek how often the ſaid Diviſor is 
contained in the Dividend, and put-the anſwer 
for the next figure in the Root. So in our Ex- 
ample, ſeek how often 1098 the diviſor 1s con- 
tained in 4614 the Dividend (obſerving here the 
uſual Rules of Diviſion) and the anſwer I find 
tobe 4 which 7 place for the next figure in the 


\ 


Root, as in the Example. 
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1098) 461 5144 Reſolvend 


138 the Triple Root - 
108 the Triple {quare of the Root 


2098. Diviſor x 


XY. Draw a line undetneath the whole'work, 
and then Cube the figure laſt placed in the Root, 
and place its cube underneath the Reſolvend in 
ſuch Dri that the place of: unites of- the one may 
ſtand under the place of units 1n' the other ; ſo 
'B our example 64 being the cube of 4 (the figure 
laſt placed in the Root ) 7 place it under the 
Reſolvend in ſuch manner that the figure 
the place of unites of the cube 64, may and 
under 4, the place of unites in the er Some 


and then the work will Rag as iolloneth 
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1098). 46144 Reſdlyend 


18 the TripkRoot 
1068 the Triple ſquare of the Root - 


b ——— 


to98 Diviſor 


 ————s 


64 the Cube of 4 


XVI. Square the figure laſt placed in the Root} 


and multiply its ſquare by the triple Root ſub- 


ſcribed underneath the Reſolvend; (asisditefted 
in the eleventh Rule of this Chapter ) and ſub- 
{cribe the produc under the Cube laſt put down, 
in ſuch order, that the place of Units in the ſaid 
produdt; may ſtand ander the place of Tens; itt 
the aid Cube: So in our Example; the figure 
laſt plared:in the Root is 4; which f{quared is 
16, and x36 multiplyed by 18. (the triple Root 
before ſet down ) the produtt is 288; which I 
place under 64 (the cube of 4) in ſach fort that 
$ (in.the place of Units of the ſaid product) 
may ſtand under 6 (the place of Tens) iti the ſaid 
cube of 4; view the work: 
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262144 64 
216 Cubeof 6' 
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1098) 46144 Reſolvend | 


13 TiipleRoot- - _ 
1038 . Triple. quare of theRoot. 
1098 Diviſor 
64. Cube of 4 | | 
283 the ſquare of 41in the triple Root, 


6. 


XVII. Multiply the triplefquare-of : the Root, 
(ſubſcribed as is -before direted 'in the twelfth 
Rule of this Chapter) by the figure /laft placed 
in the Root, and place the produ@ under the 
number laſt ſubſcribed, (which 1s the produ@t d 
the ſquare-of the figure laſt placed in the Root 
multiplied by the faid Triple Root) in ſuchimar 
ner that the place of Units of this, 'mayſtand-ur 


der the place of Tens in that ; As inthis Exan- 


ple, The Triple ſquare of the RooWis 10%, 


which multiplyed by 4 (the figure laſt placed it 


the Root) the produCt is 432, which*7 phat 


under 288 (the number laſt ſubſcribed) #n ſuch 


order that the figure 2 (in the place of Units0 
- the faid laſt produt) may ſtand under 8, which 
is in the place of Tens, of the ſaid number Ia 
ſubſcribed ; and then the work: will ſtand 49 
followeth. * | 
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262144 (64 
216 
46144 Reſolvend 
23 Triple Root Rt 
1038 Triple {quare of the Root 
io98 Diviſor 
64 Cube of 4. | of 
288 Squareof 4m the Triple Root 
432 Triple ſquare of the Root in 4 


Pd 


XVII. Draw another line-undef the work,and 
add the 3 numbers together,that were laſt placed 
under the Diviſor.in the ſame order as they there 
ſtand, and let their ſum be called the Subtra- 
hend, which let be ſubtrafted out of the Reſo}- 
vend, noting the Remainder j So in this Exam- 
ple / add 64, 288, 4.32 together in the fame or- 
der as they ſtand, .and their ſam is 461 44, for a 
Subtrah®d, which 7 ſubtract out of 46144 the 
Reſolvend, and there is nothing remaineth, ſo 
the whole work is finiſhed ; and 7 find the Cube 
Root of 262144 to be 64, without any .Remain- 
ter ; See the whole work as followeth; 
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1098). 46144 Reſolvend 


18 Triple Root 
108 Triple ſquare of the Root 


1098 _ Divifor 
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64 Cube of 4 | 
283, Square of 4 1n the trip. Root 
432 Triple {q. of the Root in 4. 


' 46144 Subtrahend. 
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Now the Learner is to obſerve three. things 
in general from the Rules hefore delivered, cor 
. cerning| the extraAion of the Cube Root. 


Obſerve. t. That the work contained 1n the 7 
$ and 9 Rules for finding out the firſt figure of 
the Root;: is not again to be repeated, through 
out the whole work of Extraction, although the 
Root conſiſt of never ſo many places, but the 
work of all the Rules following is. to be repeated 
as often as a new figure 1s- put in the root. 


Obſerve 2. For every particular Cube'in th 
number given, diſtinguiſhed by the. points, (ex 
cept the firſt) there is to be found ojf'a new Ie 


. ſokvend, by annexing the next cube #p"the 1* 
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mainder (according to the 10th. Rule) and as 
often as there is a reſolvend, {o often muſt there 
be found a new Diviſor (by the 11, 12 and 13 
Rules) 2nd as often as there is tound a new Dt- 
viſor ſo often muſt there be found a new Subtra- 
hend (according to the 15, 16, j7, and 18 
Rule before-going.) 


Obſerve 3. When the Subtrahend chanceth to 
be greater than the reſolvend, then you may 


conclude there is an error in your work, which 


muſt be correqted by putting a leſſer figure in the 
Root. 


Example. 2. 
Let it be required to extract the Cube Root 


of 4862712 5. 
Having prepared the given number for the 


work of extraction, according tothe 6th. Rule. 


of this Chapter, / find it to be diſtributed into 3 
Cubes, viz. 48, the firſt, 627, the ſecond, aud 
I25 the third. Then 7 
proceed to the work ; 
and firſt 7 find the Cube Me po. 
root of 48, (the firſt 48627125 (3 
Cube) which 1s 3, then 27 | 
dd / cube 3, and place —— 
Itscube which is 27,under 21 
(48) the firſt cube, and 
lubtract it-therefrom and N 
the remainder is 21, according to the 7, 3, and 
9 Rules of this Chapter, and then will the work 
ſtand as you ſee in the Margent. 

Then, to the ſaid remainder 21, do 7 bring 
Wwn, and thereto annex the next cybe, which 
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1s 627, and 1t makes 21627 for a Reſolvend, ac. 

cording, to the roth. Rule foregoing. Then do 
I find out a Diviſor according to the 11, 12 and 
13 Rules of this Chaprer.,. | vi, 
and firſt I triple the Root 

(3) and it makes 9,which UP 

I place under (2) the place 48627125 (3 

of Tens inthe Reſolvend; 27 

Then do 7 ſquare the ſaid = 

Root (3) and that makes 21627 Reſolvend 
9, then do 7 triple its mo — 
iquare (9) and that makes oO9 

27, Which 7 place under 27 

the ſaid Triple in ſuch or- - = 

der as 1s direded in the 279 Diviſor 
12th. Rule, then drawing : 

a line underneath the 

work, 1 add the two ſaid numbers together, (viz. 
the Triple Root, and.the Triple Square of the 
Root.) in ſuch order as they are there placed, 

* and their ſum is 279 fora Diviſor ; as per Mar- 

gent- Re 

Then according to. the 14th. Rule 7 ſeek how 
often the ſaid Diviſor 279 is contained in 2162 
the Dividend, and I find the anſwer to be 6, 
which I place for the ſecond figure in the Root, 
then do lin the next 'place go about to find out 
a'ſ\ubtrahend, and in order thereunto firſt (ac- 
cording to the fifteenth Rule of this Chapter) 
I cube the figure (6) laſt placed in the root, and 
it maketh 216, which 7 place under the Reſol. 
vend in ſuch order (as is directed in the: fafd fit 
teenth Rule) that the place of Units of the one 
may ſtand under the place of Units of. the other; 
Then {according to the 16th. Rule of this Chap 
ter) 1 ſquare the figure ( viz. 6) laſt pigeed o 
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the root which makes 36, and then multiply it 
by (9) the faid triple root, and the product is 
324 which 7 place under (216) the faid cube of 
6,in ſuch order as 1s directed in the faid 16th.Rule. 
Then do 7 multiply the ſaid Triple ſquare (viz. 
27) by the figure (6) laſt placed in the root, 
and it produceth 162, which / place under the 
laſt product (324) in ſuch manner as is dire&ted 
in the 17th. Rule. Then 7 add theſe 3 ſeveral 
numbers together in the ſame order as they ſtand, 
and their Sum 1s 19656 for a Subtrahend, which 
ſubtracted out of (21627) the Reſolvend, the 
remainder is 1971, as you may ſe by the follows 
ing work. 


4.8627 i125 (36 
27 


279) 2 1627 Reſolvend 
og Triple root | 
27 - Triple ſquare of the root 


Diviſor 


— 


3216 Cube of 6 
324 _. Square of 6 by the triple roo: 
162 Triple ſquare of the root by 5 
I9656 Subtrahend 


1971 Remainder 


—_— 


They to the ſaid remainder (1971) do 1 
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\fex the next cube number (125) according ta | 
the iorb. Rule, and it makes 1971 he for a re- 
ſolyend ; | 
Then / proceed according to the 11, 12 tyd © 
13 Rules to find a Diviſor, and therefore / firſt? 


triple the whole Quotient (36) and it js 108, 
Then do'I ſquare the whole ' 


Quate-( 36 )'and it makes tos . \ 
1296, which being tripled 3888 

is 3889,which being order-, 
Iy placed under -the triple 33988 - 

Quote, and added thereto 

in that order, the ſum is 35988 for. a new Dl- 
viſor": See the work in the Margent. . 

"Then do I ſeek how often the ſaid Diviſor is 
contained in the Dividend (197112) and I find 
it to be 5 times contained therein, and accord- 
ingly / place 5 in the root, and proceed accord- 
ing to the 15, 16, '17 and 18 Ryles to find out 
a Subtrahend, and therefore firſt, / cube the 
number (5) laſt placed in the root, and 1t makes 

then do 7 ſquare the 
Ay 5, andit makes 25, by 125. 
which.7 multiply (108) the -2700 
faid triple root, and place 19440 
the proguct (2700) under — - 
the ſaid cube, as is before 7 971125 
direfted;* then do 7 by the 
faid 55 multiply (3838) the tri k ſquare of the 
root, and the produCt (19440) do 1 place un- | 
der the former. produtt ( 2700 ) ag to 
former diredtions,' and add the-3 Numbers to- 
gether,” 1n the ſame order' as they ſtand; and their 
ſum 'is,1971 I25, (as appears per Margent) for 

Subt end, which taken out of the ſaid Re- 
fotren E remaineth 7 Ps and ſo: "Ped york 15 
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"Gniſhed; and 7 find the cube root of the given © 


work laid down as followeth. ws 
4 n= gxy TY | 


42627125 (365 
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279) 21627 Reſolvend 


rj 0 


the triple root 
the triple ſquare of the root 


Diviſor 


' 216 theCubeofs6 
' 324 theſq.of 6 in the tr. root 
162 the triple {q. of the root 1a 6 


1 9656 M the Subtrahend 
35988) I971125 Reſolvend 


— _-_ —— — —— 


108 the triple root 
3838. - the triple {q.of the root 


28988 the Diviſfor 


125 "theCubeofs 
2700 the fq. of 5 inthe tr. root 
19440 thetr.1q.of the rootin 5 


1971725 the Subtrahend 
WO 


XIX.. When'it is required to extra&t the cube. *. © 
_ Root..of a Number that is incommenſurable ra 
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its root, and .you are deſirous to-know the Fra- 
Ctional part of the root as: near as may. be, you 
are to annex to the given number, a competent 
number of Cyphers, which number of Cyphers 
muſt be always a multiple of 3, v:z. either 3, 
6, 9, 12, &c. Cyphers, that 1s 000, 000000, 
Or 000000000, &c. And having, obſerved the 6 
Rule for the puntation of the given number, 
Iikewiſe poynt the annexed Cyphers, in the ſame 
manner as if they were ſignificant figures, or in- 
tegers ; and obſerve, that as many points as you 
put over the integral part, ſo many places will 
the integral part of the root conſiſt of, and fo 
many points as are put over the Cyphers, or De- 
cimals, ſo many decimal places will there B& in 
the root; this being obſerved the work it ſelf in 
the extrafting the Cube root of a Decimal Fra- 
Ction, or of a mixt number of integers and de- 
cimals, 1s the ſame in every reſpect as ifthe num- 
ber given were an integral Cube number,accorg- 
ing to the Rules before delivered in this Chapter. 
As 1n the following | 


Example. 


Let it be required to extract the Cube root of 
13798 which is a number incommenturable to 
its Cube root, and to find out 1ts root as near 
as may be I annex to it 9 Cyphers (ſo by that 
means I ſhall have 3 Decimals in the root ) and 
prepare it for Extraction by pointing It as 15 be- 
tore directed, and as you fee tollowing. 


1 3793.00000000d ( 


/ 


hap. 10.. the Cube Root. 107 
And having performed the work of extraCtion 
according to the former rules, 7 find its Cube 
root to be 23.984, which (as by the remainder 
you may perceive) is ſomewhat too. little, but 
yet ſo near the truth, that, if the Decimal part 
were Increaſed by an unite and ſo made 23.985 it 
would then be too much, and ſo conſequently it 
cannot want (as it is) 5 part of an unite of 
the truth, and if the root had had another figure 


placed 1n it, it would then have come fo near the 
truth that it would not have wanted -- part 
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of an unite; for your further ſatisfaction ſe the 
whole work performed as followeth. | 
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Subtrahend 


| Reſolvend 


D1viſor 


Subtrahend 
Reſolvend 


Diviſor 


Subtrahend 
Remains 


Subtrahend 
Reſolvend 


Diviſor 
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XX. If at any time it is required to extract the 
cube root of a vulgar Fracti- 

To extralt the Cube on, let ſuch Fraftion be firſt 
Root 'of . a vulgar reduced to its loweſt Terms; 
Frattion. | becauſe it may not be com- 
menſurable to its root in 

the given Terms, but being reduced to its loweſt 
Terms it may, and having ſo done to perform the 


work, this 1s 


The Rule. 


Extract the Cube root of the Numerator, (by 
the former Rules) and place that for a-new Nu- 
merator, then extra&t the Cube root of the De- 
nominator, and place that root for a new De-- 
nominator, ſo ſhall this new Fraction be the 
cube root of the given Fraction 

As for Example, Let it be requited to extract 
the Cube root of +7, firſt I take the cube root 
of 27 (the Numerator) which_is 3 and place it 
for a new Numerator, Then I take the cube 
root of 64, (the Denominator) which is 4, and 
place it for a new Denominator, ſo ſhall this new 
Frattion } be the cube root of the given FraCtt- 
on +7. 

_ In like manner if there were given +; to have 
Its cube root extracted, I can eaſily diſcover that 
there cannot be found any cube root exa&ly ei- 
ther for the Numerator or Denominator, in the 
Termes they are given in, but being reduced to 
their loweſt Termes, they are +7, whoſe cube. 
root 1s 2. as before. 
In like manner the cube root of---.-\; will be 
tound ro De > = wvC. 740 © 
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XX7. But when there is given a vulgar Fra- 
&ion to have 1ts cube root 


To extraft the Cuhe extrafted, it being incom- 


Root of a wulgar menſurable to its root, you 
Frattion that ts i1n- 'may find its cube root very 
commenſurable to its - near if you reduce the given 
Root. = vulgar Fraction to a decimal 
and then extract the. cube 
root of that decimal (by the Rules before deli- 
vered) in every reſpect as if it were a whole 
Number, and then ſhall that be a decimal cube 
root, leſs than the truth, yet ſo near the truth 
that if you add an unite to the laſt decimal figure 
it will then be greater than the truth. 
Here take notice by the way that: your vulgar 
fraction being reduced 'to a decimal in 
Note order to have -its cube root extracted, 
its equivalent decimal muſt conſiſt of 


ſuch a number of places as may be a multiple of 


3, that is, it muſt conſiſt of 3, 6, 9y 12, 155 


cc. places, and the more places there ts in the 


decimal, the nearer the truth will the root 
D@. 


Example 


Let it be required to extra the cube root of 
{ : In order whereunto 7 reduce it to this Decr 
mal, viz. .625, which becauſe it conſiſteth but 
of 3 places, ( and fo conſequently can have but 
t figure in its Root) I increaſe to 9 places by an- 


nexing 6 Cyphers thereto thus .625000000 and 
then the root will conſiſt of 3 places, then do | 


procecd to extratt its cube root, (zccording t0 


the former Rules) and find it to be .854y &c 


[ 
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and there will be a remainder of 2164136 as you ' 
may Prove at your leiſure. 


XXIT. When your given vulgar FraQtion Is 
reduced to a Decimal of the ſame value, and the 
g, Or 4 firſt places towards the left hand are 
poſſeſſed by Cyphers, then in this caſe you are 
to cut off 3 of them with a daſh of the pen, and 
for them place a Cypher to poſleſs the firſt 
place in the root, and then proceed to extract 
the cube root of the remaining figures, accord- 
ing to the former Rules, as if there had been no 
ſuch Cyphers at all. 


As for Exanle. 


Let there be given +5 to have its cube root 


extracted ; Firſt reduce it to a Decimal Fraftion 
by the firſt Rule of the ſecond Chapter of this 
Book, and It makes .000435613, &c. now to 
extraCt the cube root of this Frattion,l firſt pre- 
pare it, by pointing it in every reſpeft as if it 
were a whole number, then with a daſh of my 
Pen, I cut off the 3 firſt Cyphers, and put a 
(0) to polleſs the firſt place in the root, then 
| proceed toextratt the cube root of the remain- 
ing figures (4856413). as if there had been no cy» 
phers at all before them ; and having finiſhed the 
work I find its cube root to be .078 as by the 
following work. MO 
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_ 345 | 
149 $ 1426 13 Refolvend | 


: ' Divifot 


1315 52 * Subtrahend 


L10OGI Remainder 
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like manner if the decimal which is given 
to have its cube root extracted, have 6 Cyphers 
placed before the ſignificant figures on the left 
hand, then cut off thoſe 6 Cyphers with a Uaſh 
of the Pen, and for them put two Cyphers to 
poſſeſs the two firſt places in the root, Then 
Proceed to-extratt the cube root of the remain- 
ing figures as if there had been no ſach Cy- 
Phers, CC. 


XX11L When it is required 
To extralt the Cube to extratt the Cube Root of 
Root of a mixt num- a mixt number, reduce, it to 
' ber. an improper FraCtion,. and if 
it hath a perfe& cube root» 

then extraQt the cube root of the Nugeraors | 
and. 
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and place it for 2 new Numerator, and alſo. ex- 
x ; E | f GA of oz TEI 
trat the Cube Root of the Denominator; and 
place it for a new Denominator, ſo ſhall this 
new Fraftion be the. Cube Root . gf the given 
mixt Number: 


Example: 


Let it be required to extra&t the Cube Root 
of 5:12, having reduced it to an" mproper Fra- 
(tion, I find it to be *;\-, and havingextrafted 
the Cube Root of the Numerator (1728) I find 
its Root to be 12, for a Numerator, and the 
Cube Root of 343 the Denominator is 7, for a 
Denominator, 1ſo that I conclude '; or 1+. to 
be the Cube Root of the given mixt Nuinper . 
5:77, as you may prove at your leiſure: 


XXIV. Butif the given mixt Number, whoſe 
Cube Root is required, have not a perfe&t Root, | 
then you are to reduce the frattional part into 
a Decimal of the fame value, (but let the number 
of decimal places be atwaies a multiple of 3) and 
then proceed to extraCt the Cube Root gf that: 
mixt number, as it jt were a whoke: Nugaer, al-' 
wales, reſerving ſo many decimal ptaces in the 
Root, as there- arei-poitits over the decimaF 
part of the mixt number. - | 


* ky ; s & wt 
| E xXamp.e: 


Let. ithe required $0 extratt theGube Root of 
283, birſt, Reduce * into its equivalent dect- 
mal, which is .,75,. but ro make itconfift of fix 
places, I annex thereto four Cyphers; and then 2. 
= the 


% 
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the aid mixt number will be 28.750000, which 
being done, I proceed to the work as followeth. 


28730000 (3.06 Cr. 
_— 4 | 


——— 


279) 1750 Reſoivend. 
9 
37 


£5 Aboat f@@r cd Crow 


279 Diviſor. 


27090) 175 0000 Reſolyend. 


27090 Diviſor. 


. 


— 


1652616 Subtrahend. 


-—_ —— 
P., 


97384 Remaines. 


——— 
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So that I find by the work, the Cuhe Root of 
28.750000 to be 3,06 &c. | 


XRV. Tt is uſual amongſt Artiſts to expreh 
the Cube Root of a whole Number, mixt nunr 
| ber, or Fratftion, either Vulgar , or Prom 


Le 


_-_ | | ” "> % 
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that is incommenſurable to its Root , by prefix- 
ing this Character , (viz. vc.) before the incorm- 
menſurable. number or; quantity 5:.1o the Cube 
Root of 328 may be-thusexprelled* yc. 328, and 
the Cube Root of 24}, thus vc. 247, or in a 
decimal mixt number thus vc, 24.75 and of the 
fration }- thus 4c. } &c. 14-4 <7} 
XX VI- The operation jty theextradtian-of the 
Cube Root is proved thus, viz. - Wo 
Cube the Root found out, that The proof of the 
is; Multiply it three times into - 'extrattionof the 
it felf, and if any thing remain Cube Root. 
after the work is done, add it 
to the laſt product, and if that ſum be equal to 
the given number, then.the work 1s truly per- 
formed, otherwiſe not: 4  * 
As in our firſt Example, where It is tequired 
to extract the Cube Root of 110592, and which 
is found to be 48; and:to-prove the'work, mul- 
tiply 4.3 by it ſelf, whoſe produtt is 2304; which 
being again. multiplyed. by.,48 , it:produceth 
130592 , Which 1s equal to the given number; 
and therefore I conclude the work to be tight. 
Likewiſe- to prove the Example of the Nine- 
teenth Rule, where it is required to extract the 
Cube Root ' of +1 37998 which is found (to 'be the 
mixt nnmber 23.984. Now - te prove the works 
[ Cube the Root, as is before direfted, and find 
Itto be 13796.370427904. to which I add the 
remainder 1629592696 and their ſum maketh 
the given number -134g$:which proves the wbrk 
to be right. om 6 boi 
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CHAP. Xl. 


The Ute of the PEISS and ſſ: 
Cube Roots in ſolving ſome 
Queſtions Arithmetical and Nl; 


— Geomertical ; p 
le 

' bt 

PROP. L 


| I fd a -mean proportional be. 


tween 110: grven N: umbers. 


Autiny: the given Numbers the one by the 
other, and extract the ſquare Root of the 
-product, [ſo ſhall that ſquare Root: by the Mean 

proportional fought. 


E xampl ec. 


; an to Nuribers be” 12 m'F 48; and let 
it be required to find a mean proportional be- 
tween them ; fixft multiply the given numbers 
12 and.48 the one into the qther, and their pro* 
dnevisty 78, the _— Root of which is 245 LE. 
-, >. that 
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that I conclude 24 to be a mean proportional - 
between 12 and 48, for, TIN” 


t3 2 2622 ww 


the ſquare of the mean being equal to.-the.pro- 
duct of the extreams. 

This propoſition is uſeful in finding the fide of 
a quare that ſhall be equal to any given paralel- 
logram ; for, (according to the firſt Propoſition 
of the Eighth Chapter of this Book,) if you.mul-. 
tiply the contiguous ſides of a Reftangular pare: | 
lelogram the one by the other, that produdt will 
be its content, and if you extraCt the ſquare root. 
of that content, it will give-you the fide of a 
quare, (in the ſame meaſure your paralelogram 
was) which will be equal to the given Parglelo-. 
gram. 


———_— — 


PROP, -IL 


— . —- 


To. find the ſte of 2 Sau are that 
ſhall be equal to. the Content T 


any given Juper ficies 


Fd out. the Gantent of the given ſuperſictes. - 
by the Rules laid down in_ the Eighth Chap- 
ter, and then FIG the "YE Roo of; th 
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Contents 4 will that Root be the ſide of a 
{quare equal to the given A | 


"E vample. 


"Phiete is a Reftaneled Triangle whoſe baſe ! 


and pexpendicular .are ,16-and 18, I demand the 
fide of'a S Square that will. be equal to the given 
Triatigle. * 

Eroring ko the ſecond Propoſition of the 
Eighth Chapter 7 I find the. Content of this 
Trang robe 144, the ſquare root of which is 

Tknate is the ſide of a ſquare equal to the ſaid 

nhele. - 

"In like fnanjfer, if you extract the ſquare root 
of the. Conrehr of a Circle, Pentagon, Hexa- 
g0Nh, &c.*or of any other Figure regular, or 1r- 
. regular, it will give the lide of a ſquare equal to 

that lyperficies. 


app. / x ©--- T ht _—_— > _ — 
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PROP. I. 


Hein any two of the ſe Jes of a 
| Right-ang led plain 'Friang le , 
groen 10 find the third fr Ya 


- is moſt Li Ain and uſeful propoſittan Is 


P *-generally « called, Pyrhagoras his: Theofeme; 
F-) the ;; 44 * "2 al of OE? Eons: 'of | 
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Geom. it is demonſtrated, and proved that the 
cquare made of the Hypothenuſe, or ſlant ſide - 
28 Right angled plain Triangle is. equal to 
the ſum of the fquares made of the baſe and 
perpendicular. 


As for Example. 


In the Triangle ABC, the Baſe AB is 48, and 
the perpendicular BC is 36, now I demand 
the length of the Hypothenuſe AC. 


To find out 
an anſwer to 
this, firſt, I 
fquare the . _ 
baſe AB,(48) SOR” 
which is K-- 21 TD [ "BY; 


OO —_— 


—_— HH" ———————————————_—_—_—__—COT —____—_ fo + —— ——— — 


2304, then Auk | ; 

| ſquare the Perpendicular (36) and its {quare 
1296, the ſam of which two ſquares 1s 3600, - 
which is equal to the Square of the Hypothenule 
A ©, therefore the ſquare Root of 3600 will 
give the length of AC, which is. 69. y'o'8 


a. 


— * —_— 
. 


leet 


PROP. IV. © 


Here is a Tower about which there is 3 
Moat that is 48 foot wide, and a ſcaleing 
Ladder that is 60 Foot, long, will reach from 
the outlide of the Moat, to the top of a Wall, 

that is within the faid Moat: Bog I demand 


s * d. , , 
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e the ater ? | : "< 
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the height of the ſaid Wall abo 


. 
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. "Let the Baſe AB in the foregoing Triangle 
be the hreadth of the Moat, 'and let..the Hypo- 
. Thenuſe AC be the ſcaling Ladder, then is the 
perpendicular BC the height of the Wall 
above the Water. Now it is plain that (be. 
cauſe the Square of AC is equal to the ſum of the 
ſquares of A B and B C) if from the ſquare of 
A C which is 36co yeu ſubtraft the ſquare of AB 
Which 1s -2304, there will remain r296, which 
15 the ſquare of C B, therefore 1 extract the 
ſquare Root of 1296, and find it. to be 36, which 
is the height of the ſaid Wall above the Wa- 
ter as was required. ue hee ne: 
By the help' ofthis Prgpoſition may be fqung 
the true perpendicular height of a Cone, of 
of a Pyramid ; for, in a Cone, if you ſquare the 
fant height , (which is the length of a line 
drawn from 1ts vertical point, to the Circumfe- 
rence of its baſe) and from the ſquare of that, 
fubtraf the ſquare of the* ſemidiameter of. its 
Haſe, there will remain the 4quare of the per- 
pendicular height of that Cone. © - 
Alfa, In a Pyramid, if from the {quare of 
the ſlant height of it, you ſuþtraCt the ſquare 
of that line which being drawn from the Centre 
.of its baſe, ſhall touch the end of the ſaid ſlant 
line, (whether they meet at an Angle or not) 
the remainder will be the fquare af the, perpen- 
dicular height of that Pyramid, and its kquare 


Root will give the height it o 
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Ch2P- JI. 
 PROP-'V, 
By the C ontent of a Circle to _ 


its Diameter. Yor 


The proportion iS 


A® 43. TN 
Is to 28. 

$2 is the given Content 

to the ſquare of the Diameter. 


E wampl e. 


There is a Circle whole ſyperficial Content is 
153-9385, I demand its Diameter ? 


« 238 2: 153-9385 : 195.9217. _ 


The Square Root of which is 13.99 (very 
near 14) for the Plameter requred- | 


Chap. 11, 


PROP. VI. 
By the Content of a Circle to fink 


its C rrcumference. 


The proportion is 


S 7 
Isto 88 | 

- S015 the given Content 

t9 the {quare of the Circumference. 
\ The Square Root of which is the Cijcumſ 

rence required. 

9 3097002, IE Example. 
' _ There1s a Circle whoſe ſuperficial content i 
333; el } demand the Circumfetence of that 


OFF + oc 


7: 832 44575.9385"* 1935. 2268 


The ſquare R920 tof which is 44 fere which 6 
the Circumferen ce required. 


2 {The Cube Root is that by help of which 
we Ive all Queſtions Mathematical that oy 
._ cern Glidity, and by which we increaſe ſolid bo 
. dies according to-any given proportion. By " 
_ wediſcover the folidity ofa hody that 1s capad 
F length, . By WY " Fs depths or Wo 
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and by having the ſolidity given, WE diſcover the 


ide or Diameter of ſuch a body. 


Some Queſtions pertinent thereto may be fach 
as follow- 


» 


PROP. VI. 


Here is a Cube whoſe ſide is 4, | detnank 
what ſhall be the ſide of a Cube whoſe ſoli- 

dity is double tothe folidirty of: that Cube ? 
To anſwer - this propel tion, find out the 
_ of 4 (the fide of the given Cube) which is 
4 and double: it, which ts- 128, then extract 
ot Cube Root of 323, andit makes 5.0397 ferez 


and that. is the ſide of the Cube.which is a 
to the Cube whoſe fide 1s 4. 


$09 ve... 


Here is a Cube whoſe ſalidity is 128 foot, x 
demand the fide of a Cube whoſe ſolidity is 
nalfas much ? 
Take + of 128 =64 the. Cube Rootof which 
iz, 4) anſwers By gpeſtiog; i448 


'PROP. Ix 


ES the lid Content of: a Globe't to find 
the fide of a Cube whoſe ion | ſhall be 
oat toithe glvenGlobe +" 
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Extra®t the Cube Root of the given ſolid Con- 
tent of the Globe, and it will give you the fide 
o the Cube Required. 


Example. 


There is a Globe whoſe ſolid Content is 1723 
Inches, [ demand the ſide of a Cube equal there- 
tO * 

Having extraCted the Cube Root of 1728,] 
hnd it tobe 12, which js the ſide of the Cube re- 
quired. 


PROP. X. 


Aving the Diameter and Weight of a' Bul- 
. ter, ro find the Weight of another Bullet, . 
whoſe Diameter 1s given. 


As the Cube of the given Ballets Diameter, 

Is to its weight, or ſolidity. 

So is the Cube of the Diameter of any other 
Bullet, 

To its weight, or ſolidity, | 


%. 


; X Examp A 
There is 2 Bullet whoſe Diimeter is 4 Inches 
and its welght 1s 9 Ponnd, [ Fer he weight 


of another Buller, whoſe DianWter is 64 or 6.25 


Inches ? 
The Cube of 4 is 64. 
The Cube ofs. 25 Is 244-140625 


©+:Thent ay. Sd 
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" $o that the weight required 1s 34.33227 

ands,: and if you Reduce the Decimal to the 
known parts of Averdupois weight, you will 
5nd the anſwer to be 34 Th. — of ez.—cy dr. 

This kind of proportion is by Artiſts Termed 
triplicate proportion. 

In like manner, the Diameters of two Bullets, 
or Globes being given, and the ſdlidity of one 
of them to find out the ſoliditry of the other, it 
may be done by the ſame proportion, only chan- 
ging the middlemoſt Term. 


PROP. AL. 


T O find the ſide of a Cube equal to a given 
paralelepipedon. 
Find out the folidicy of the given Paralelepipe- 
don by the Eighth Prop. of the Eighth Chapter, 
hen is the Cube Root thereof, the required ſide. 


Example. 
| There is a paralelepipedon having the ſides of 
Its baſe 10 Foot 4 Inches, and 5 Foot 2 Inches, 
and its length is 20 Foot 8 Inches, I deſire to 
Kow what is the fide of a Cube whoſe content 
ſhall be equal to the given paralelepipedon ? 

The ſuperficial Coftent of the baſe is 7683 in- 
ches, which drawn into 248 the length in inche, 
the produtt is. 1 9966 24 inches for its ſolid Con- 
lent, the Cube Root of which is 1i24 inches 
for the ſide of a Cube equal to the. given paralete-" 
Plpedon. L.... IN | 

In like manner if you would find at ay time 
the ſide of a Cube equal to aay ſolid Body whe- 
ter Regular, or irrezular : Firſt, Find the ſo- 


td 
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lid Content of that Body, and then extraCting 
the Cube Root of its ſolid Content you hay; 
your Uefire. Oe 


PROP. XIL 


DEtween two given Numbers to find two mea 
proportionals. 

Divide the greater extream by the leſſer, an 
extract the Cube Root of the Quoticat, and by 
the ſaid Cube Root multiply the leſſer extream, 
then will the product .give you the lefler mea 
proportional, then multiply the ſaid leſſer mean 
by the ſaid Cubique Root, and that produtt wil 
give you the greater mean proportional. 


E xample. 


Let the two given extreams be 6 and 48 be- 
tween which It is required to find 2 mean pro- 
portionals. 

Firſt, I divide 48 (the Greater Extream) oy 6 
(the Lefſer Extream) and the Quotient is 8, the 
Cube Root of which is 2, then by Tthe. Cube 
Root) 2. do 1 multiply 6 (the leſſer extream, 
and the produCct 15 12 for the leſſer mean prc- 
portional , and 12 being multiplyed by 2 (tie 
Cube Root) the produt is 24, for the greate! 
mean proportional ſought. Thus have I found 
12 and 24 to be two mean proportionals betwel 
6 and-43, for 


24: 3.49. 
points 8 32 $75 oi 


In like manner between 3 and 81:will be found 
g and 27) for two megn proportlonals. as 


PROP. XIIL 


"HE Concave Diameter of two Guns being 
1 known, and the quantity of Gun-powder 
that will charge -one of them; to find out, how 
much will be ſufficient to charge the other. 

\The Capacities are one to another, as are the 
Cubes of their Diameters, 2nd alſo the propor- 
tion 1s diret. 


. Example. - I 

If .25 pound of Gun-powder be ſufficient to 
charge a Gun, whoſe Concave Diameter is 1% 
Inches, or 1.5 Inch. how much powder will be 
Aufficient to charge: a Gun, whoſe Concave Dia- 
meter is 7 inches? Anſwer, 25.47- | 6p 
The Cube of 1.5 is 3.375 and the Cube of 7 
5 343. wherefore the proportion is as followeth. 


3975 - -25 2:3: 743 53 25-47 
Or thus, 


$4375 1343-7 3 24 5 25-47 
PROP. XIV. - 


HE Concave Diameters of two Guns being 
glven, and the quantity of a weaker fort 

of Gun-powder ſufficient to charge one of them; 
SES to 
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'to find 'out how much Gun-powder of a ſtroy. 
ger ſort (the proportion of” the ſtrength anz 

_ weakneſs of the Gun-powder being alſo given) 
will be ſufficient to charge the other Gun. 

This is folved by two operations in the Rye 
of proportion, firſt to find out how much of the 
ſtronger ſort of Gun-powdet will be of equi. 
valent ſtrength with the given quantity of the 
weaker fort, and this proportion is Retiprocal; 


The ſecond 1s the ſame with that in the fore. 


going Propoſition, 
Example. Bog on 
There is a Gun whoſe Concave Diameter is 

' 87 inches, and it requireth 25 pound pf powder 
to Chargeit, now there is another ſort of Gun- 
powder which. is much ſtronger than the for- 
mer, *and the proportion between their ſtrength 
15.as 5 tO 2, now I demand how much of the 
ſtrongeſt powder 1s ſufficient to charge. a Gui, 
whoſe - concave Diameter is 7 inches ?. 
_ To anſwet this, Firſt, I find out how much 
of the ſtroiigeſt powder will charge that Gun; 
which is 15 inch 1n its Concave Diameter, whici 

| 15done by the following proportion, vis. 


EE... 8: 


Thus have I found tnat +.. of aponnd of the 
ſtrongeſt powder will charge a Gun whole Con- 
cave diameter is t-, inch. And according to tne 
laſt propoſition, I find by a* direct Proportion 
that 10.16 pounds of the. ſame will.be ſuthejent t0 
charge a Gun whoſ concave diameter 1.7 ipch&6 

"oof +» + wy | 
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Concerning Simple Thtereſt. . 


L JV Hen Money pertaining; or. belonging 
V to one perſon 1s in the-hands, poi- 
ſeſſion, Or keeping, or..is lent to, another, and 
the Debtor payeth or Ailoweth to the Creditors 
; certain ſum in Conſideration of forbearance 
for a certain tine, ſuch conſideration for-for- 
bearance is called Intereſt, .loanez ar uſe money 3 


and the money ſolent, and forborne is called the 
principal. FS. OD; 


Il. intereſt is either Simple, or Compound.” - 


III. When for a fam of money lent there is 
loane, or intereſt allowed, and the fame is net 
paid when it becomes due , and if ſuch Intereſt 
doth not then become a- part of the Principal, 


. 


it1s called Simple lotereſt. 


IV, In the taking of Intereſt for-the' conti- 
ance or” forbearance of Money ; reſpe& muſt 
te had to the rate limited by A& of Parliaments 
Which ACt now in force,  forbiddeth, or reſtrain» 
th all perſons whatſoever, from taking more 
than 6 1. for the latereſt of an .1027. for a year, | 
and according to the famg proportion for a greas 
ora leſſer ſum, not gonfining the lender or 
borrower to the ſpace 4 Gne years no mote thy | 
1 cr vw 4 A 5 
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it confineth him or them to the limitation of the 
ſum to be lent, or borrowed, but that the ſun 
may be gither more or 4eſs than 100 1, ang 
may continue in the hands of the DeÞtor, either 
a longer, or a ſhorter time than, one year, ac. 
cording as the Lender and Borrower do agree, 
and'6blige each "other 3 Now for any time grez- 
ter than one year, the rate or proportion of [n- 
tereſt is by ACt of Parliament limited, but the 


 A&Joth/not fay what part of 61. ſhall be th; 


ttereft-of 'an'tos /. for half a year, a quarter 
of a-year, #'itonth; a day, or for any time leſ: 
ſer 'than / oe yedr; and in this cafe ſeveral Ar- 
tits $04Mﬀer it their opinions, ſome would have 
the'trie proportional intereſt for any time le 
thin a'year 'to be difcovered by continual mean 
4... pb run "as fuppoſe it were required to 

now the intereſt of 100 /. for half a year at 
6 per Cent, per Annum, they would have the In- 
tereſt 'to. be-reckoned after the Rule of Com- 
pound intereſt, and ſo 31. .is not the intereſt of 
a Ico7. for half a year, bat istoo mach + But 
fay they, to-find out the true intereſt thereof, 
you" are to-'find a mean proportional between 
369, /aht' 186, and that made Jeſs by 100, wil 
give you the intereſt of 1co!. for half a year, 
and ſoby extraCting;of Roots .they find out the 
iatereſFfor #ty tizfe;leſs- than one year, but this 
is {ifficiently tabortous and'painful if it be done 
without the help of Logarithms ; but to per- 
form this work to the 12 power for a Monetl 
br 'to the 352 for a Weak, 1s very tedious; and 


- tothe: 365 power for one Day is ſearcely poll 
 bleto beeffetted by natural Numbers ; but 


4 


ſtorm-and dayly prattice tell us that the inter 
Money for ey :rime leſs thay one year 6ugh 
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to be computed according to the Rules f 9itti- 
ple [ntereſt, and ſo 3 /. is the undoubted-inrerelſt 
of i00 |. for 6 moneths, and 30 ſhillings: is the 
intereſt of 1007. for a quarter of a year ; btit 
here note by the way that by 6 motieths is not 
meant 6 times 4 weeks, or 6 times 28 dayes; but 
by fix moneths, or halfa year isto be underſtood 
the half of 365 dayes, and a quarter of a year 
is : of 365 dayes, and by 1 moneth is underſtood 
+ of 365 dayes, ſo thata moheth conſiſterh- of 
30-5; dayes. Es. 

Upon the: foreſaid cuſtom of computing the 
intereſt of money for time leſs than one year; 
this following Analogle ſeems ; 
to beaſſumed for a ſafe expo- Vide Set. 6 of the 
tion ofthe ſtatute (and which 5 cbap.of Mz.Ker- 
is indeed the ground, and rea- fies Appendix to 
ſon ic elf of Simple Intereſt) Wing. Ath, 
viz. That ſuch proportion as a 
365 dayes (or one year) hath to the interelt 
of any futn for a year, ſuch proportion hath any 
part of one year, or any number of dayes pro- 
pounded, to the intereſt of the ſame ſum, tor 
that time propounded. And this (as was faid 
before) is the whole ground work, and very 
foundation of the manner of computing of Sims 
ple Intereſt. E: 

V. Rebate; or Diſcount, is, when there isan 
allowance of ſo much per Cent. for © 
mon2y paid .before it be due, and Of Rebate; 
& The 1nacreaſe of money atintereſt what ut 2. 

Is found out by continual proportio- 
nals Ariththetical or Geometrical increaſing; ſo 
5the Rebate or diſcount of Money found out by 
tontinual proportionals decreafing Atrithmetical- 
ly or Geometrically, that is'according as the al- ” 
 KH2 ” "© bowie aA 
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lowance is, either afte r Simple or Compound [7. 


:tereft ; Now the nature of Rebate or diſcount is 


thus; When there is a ſum of Money, (ſuppoſe 


.100 /.) to. become due at the end of a certain 


time to come, (v2. at theend of 12 Moneths;) 
and it is agreed upon by the Debtor and Credi. 


tor that there ſhall be made preſent payment of 


the whole Debt, and it 1s likewiſe agreed that in 


conſideration of this preſent payment, that the 
- Creditor ſhall allow the Debtor after the rate 


of 6 per cent. per amnm : Now upon this agree- 
ment - the Creditor ought to receive ſo much mo- 
ney as being put out at intereſt for the ſame time 


It was paid before *twas due, and at the ſame rate 


. of intereſt, that the diſcount was reckoned at, 


then would it amount or be increaſed to the ſun 


' that was firſt due. | | 


The manner of working Queſtions in Rebate at 
Simple /ntereſt ſhall be ſhewn in the ninth Rule 
of this. Chapter, and of working Queſtions in 
Rebate at Compound /ntereſt ſhall be ſhewen in 
the Fourth Rule of the next Chapter. 


- VI. When the intereſt of a 100 /. for a year | 
known, the intereſt 'of any other ſum, -for the 


ſame time, is alſo found out, by one ſingle ruleol 


S % 
bY 
. 


4. 


:3both priccipal +n4 intereſt, then make thc 
rv, ; .. we y 


dire& proportion , viz. The Intereſt of a 100% 
for a year by the ſtatute is 6/, I demand. what 
the intereſt of 75 /. for the ſame time, ard at tht 
ſame Rate of Intereſt? The proportion is as fo 
loweth. | | 
SE! ER 3 AIR Fo. 
200\5376 55": 78-7 Gan: 


| ; Or if you wor14 have the Anſwer to produ8 


F / 
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-ond number to be the ſum of the given princi- 


| and intereſt, and the fourth proportional 
will anſwer your deſire. Thus,,. 7 TOON 


" EL... [. Br 
G0 : 106 2: 75: 79.5=79-I0- 


VII. When the Intereſt of ,100 for a year is 
ziven, and the intereſt . of any -other ſum .of 
pounds. ſhillings, and pence is required "for, a 
year, the anſwer may be eaſily found after the 
practical method delivered in the following Ex- 
ample. 


Let it be' required to find the-interelt. of 
145 1.— 135. 04. for one year after the rate. of 6 
per cent. per annum, ſimple interelt ! tek 
Firſt, | place the given Numbers according to 
the Dire&tion given for. the Rule of .3, which 
will then ſtand thus, viz. 


[ EET oe PO 
l00 : 6&6 ; 2: 148 —13—048:: 


- Now it is evident that if I multiply 
148].—135 —04d. (which 1s the third num- 
der) by 6 (which is the ſecond number) and di- 
'ide the produdt by. 100 ( which is the firſt num- 
ber) the Quotient wHll be the anſwer ; Therefore 
lproceed thus, viz firſt | multiply the pence by 
6, which makes 24 pence , or two ſhillings, 
therefore 1. ſet down © under the pence, and 
carry 2_to the next, then go to the-13F. ſay- 
ing 6 times-13,i57S, and 2that | garryed is 89g. 
which is 4 /. therefore | ſet down o under the. 


hillings,. and carry 4 to the pounds, then 1 - %; 


proceed, faying 6 t _ 8 is 48, and 4 that F' 


E. 
$5.9 . 
, * 2 L 
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| carry, is $2 then] ſet down 2, and carry 5,G, 
proceeding thus till. the work he finiſhed, ang il 
then will the product be 890 !. —0os.—o004, Ml ; 
which product ſhould be divided by 100 (the MR ; 
firſt number) but it being an Unite with two Ml. 
Cyphers, 1 cut off two figures from the right 
hand of the pounds, with a daſh of the pen, 
$pq the figures an the left hand of the faid daſh, 
are {d many pounds, and thoſe on the right hand 
of It, are the D cimal parts of a pound, whoſe 

Hlpe may vefognd out by the 3 Rule of the 2 
Chap, But remember, that if there he any ſhilling 
or pence, 1n the produCt you are to add them to 
their reſpetive products i'y, your Reduttion. 

he work of the. foregoing Example is ax 
followeth, 6p nn 


$ £15 ata; 
148 —13— 04 
6 


——— —— w— 


8]92—00—00 


a 

| | ſ 
RES b 
| tos oP { 


30 


&o that by the work I find the 'intereſt of 
1481. —13.5.—4 4d. for gneyear affer the rate 0! 


6 ger Guie, per An. to be 81, —18 4.—04.4 "327 
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' Another Example: maybe; this: 4$2a0 I ddmatd. 
the Intereſt of 368/.-- 4 44-—3id: fon one years 
at 6 per Cent. per An. Anſwer 22/.—o2 5,—6 d, 
as by the work following, \ 


x L 


VIII. The Intereſt of 1001. being known for 

2 year,, 0r:365 dayes, the intereſt of apy other 

ſum may be known for any other timp, or num- 

ber of dayes, more or leſs than a year, by two 

ſingle Rules of 3 Direct, w1z. Firſ/z find out: 
0 


what is the intereſt of the given lum, for one 
year, or 365 dayes, according to thg laſt Rule, 
then having Found out that, you may, (by ano- 
ther ſingle Rule of 3 Dire& ) find qut its inte» 
reſt for any other time more or lefs. | .. 


r 


Example . 


_ Whatiis, the: igtereſ pf 42a for $: years af- 
8 SFoiFe of. «pro Gents pen Apwwrumple In: 


; =. — 
% 6 cCA Wa «47 ": 
30 *J 3 $ , ' ' 


wo £1 
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; Firſt, I find what'is the Intereſt of 322 U. for 
2-year bythe following proportion, 


L. A 
3-203 7-- $9eih 
=, 


+= -** 100) 19132 (19.32 


Thus having fbund the Intereſt of 322 1. for x 
year to be 19.32 1. at 6 per Cent. by the following 
proportion, I find out its intereſt for 6 years, to 
be 115/.-18s.-04 id. and that added to 
the principal , makes. 4357 /.-185s.-04 #d. for 
the ſum due to the Creditor at the end of the 
ſaid time. SHE on ny 


year L. 6 6-0 


- 19.32 | 115—18— 047, 


. ® "s F* 9 © % 
i 


IE 4 322,. 


£15, 
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"And here take notice-that -the fecond numb [ 
in thislaft proportion, muſt always be only the 
intereſt of the ſum Propoſed; and not the _ 

a q, "Te $g*.37.-5 ol 
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of the: principal and intereſt, as in the ſecond - 
proportion under the fixth Rule. . 
After the ſame manner is the intereſt of 1 /. (at 
the rate of 6 per Cent. per Annum, or any other 
rate of intereſt,) diſcovered for a day, by the 


helpof which-the intereſt of any ſum whatſoever 


may be diicovered for any number of dayes as 
ſhall be ſhown by and by. "WP 


oo OS 
ns 200X777 8-3-8 


aay l, aay 
Secondly 365 : .06 : : I : 0001643835 . 


So that by the foregoing proportiqns 1 have 
found that the intereſt of 1/7. at 6 per Cent. per 
Amum for a day is .co01643835 !. 

Now if you- would know the intereſt of any 
other. ſum for any number of dayes more or 
leſs than 365,, you may do it by help of the. 
laid number after.this manner, wiz. - 

Multiply theſum whoſe intereſt is required by- 
the ſaid number, and that product will give you 
the intereſt of the ſaid ſum for one day, then 
multiply {that preduct by. the number of dayes 
Elven, and the laſt produ&t will give you the in- 
tereſt of the ſaid ſum for the number of dayesin 
the Queſtion.. Take the following Queſtion for 
an. example, viz... fi bogs Gaye 

What 1s the intereſt of 5687. for 213 dayes 
atter the Rate of 6 per Cent, per Annum. | --: 


001643835 
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0001643835, 
568 


13150686 
9863010. 
8219175 


ME. 


0933698280 
213 
' 2801094840 
' 033698280 
1867395560 


MP ———— —————_— 


19. 8877733640 


I. 5h 
Facit 19 —— 17,— 09 


- Having rniſhed the work as you fee, I ind the 
 anſver-ta be 19.9877 Go. which upon fi oft | 
diſcover tobe” rg {.—x7s. —o9d; by the brief 
way: of 'yalluing a: Decimal FraQon 'of Coyne 
laiddowa in the '4' Riſe of the- 2 Chapter be- 
fdro-going. | 141 

Bye when the intereſt of any -ſan'of Money is 
required for -any*' namber of dayes as aforeſaid, 
at any-other rats/off intereſt then at 6 per Cer: 
per: Annan, the- foreſaid- number will -not- then 
ſerve for the work, but you are to-find'out. par- 
ticular multiplyars for-the ſeveral Rates of Inte- 
relt as 1s before direfted, AlF-which I have ex- 
preſſed from 4 to 10 per Cent. in the following 
INS. 


When. 
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0001095890. 
.COOI 36986 3 
,0001643835 
.c001919$08 
.0002191780 
.0002465753 
.0002739726 


ry At. 
bs 


the Multiplyar a 


when you would -find 
the Intereſt of any ſum 
for any number of dayes 


at the rate of 


—_ 
OO oa Au 


per. Cent: pt 


So that when you would find out the intereſt 
of any ſum of Money for any. number. of dayes 
according, to the direGtian . before given, at any 
Rate from 4 t0- 10 per Cent. per Anzum, Simple 
Intereſt, you may performe the work by the mul 
tiplyar in the foregoing Table which 1s placed 
azainſt each reſpective Rare of intereſt, 

IX. When the preſent worth of a ſum-of: mo+ 
ney due at the end of-any time to.come 1s requi- 
red, Rebate being allowed at any rate of Simple 
Intereſt, it may be found out by the following 
method ; viz. Firſt, Find out the Intereſt of 
1001. for the time that the Rebate is to- be al- 
lowed for, andat the ſame rate of intereſt pro- 
pounded, then make the ſum of an. 100, pound, 
and its intereſt for the propoſed time, to he'the 
firſt number in the Rule of 3, and 1col. the-ſe- 
cond number, and the given ſum whole preſent 
worth is required, let be the. third number , 
and the fourth number 1n a dire proportion 
ſhall anſwer the queſtion , as in the tollowing 
Example, v4z. as RE RO ECLANR < 2p 

What preſent Money will fatisfie a, debt. of 
10o /. that is due at the end of a year. yet te 
come, diſcount, orRebate being allowed at the 
Rate of 6 per Cent. per Annu. 


| According to the "AESong DireCtions, I ſtate 


>» Wd the fqurth pro- 


the numbers 33 follower 
Fry” Por- - 


. ". RT Ps "LV. - a %& v* Vi ' . 
*, = 
i& ant A 
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' Portional number or anſwer to the queſtion i; 
94.33962 |.=94 ,-065.—0g :d fere, 


ew l. 4 by tot 
16s... wo +7 200: v6 T3962: 

The reaſon of the ſaid Analogy will appear 
if you conſider, that there ought to be ſo much 
ready money paid,that if it were put out to inte- 
reſt at the ſame rate of Int. that Rebate was allow- 
ed for;and for the ſame time,the ſame would then 
be angmented to the ſum that was at firſt due, as 
in the laſt queſtion, there 1s given 1007. which is 
due at theendof 12 moneths, now I ſay, that 
there, ought to be ſomnch money paid down to 
farisfie this debt, as being put out to intereſt , at 
6 perCent. for 12 moneths, would then be increa- 
ſed to 1co!. whichis the ſum firit due, and again 
It 15s as evident that if there were 106 /. due at 
the end of 12 moneths,: or a year, and preſent 
payment is agreed upon, allowing Rebate at 6 
- per Cent. per Annumn, that then there ought to he 
paid the- fum of- 100 1, in full diſcharge of the 
Fig debr of 1051. for if when | have received - 
the ſaid ſum of 1001, I put it ont to intereſt 
for one year at the rate of 6 per. Cert. it will 
then be-increaſed to 106 1. 

Therefore to ſolve the faid queſtion, the pro- 
portion here uſed is no more than if / ſhoutd ſay, 
If 106 1. be decreaſed to 1001. what will 1601. 
be decreafed to? Theanſwer is, to 941.- 65.—94.:, 
and for proof, if yon will ek what that fom 
will be increaſed to at the end of 12 moneths, - 

the rate of 6 per Cent. you will find. ig to be 
200d. ; Pp | 


Ns CR IPI Example 2. $3 RnB a 
How much preſtnt money will fatisfie a. debe 
ons. fe p ' . , O : 


Chap. 12. Simple Intereſt, war 
of $2 1.—15 5. due at the end of 126 dayes, yet - 
to come allowing Rebate after the rate of 6'per 
Cent. per Annumn! | CRESTS 

Firſt, I find the intereſt of 100 /. at the ſame 
rate of intereſt for 126 dayes, by the following + 
proportion. 


ay 6 
365 :: 6 


Then-dol add 2.0712 /. (theintereſt of 1901.) 
t0 1001. and the ſum is 102.0712 which I make 
the firſt number in the Rule of 3, and 1001. the 
ſecond, and 82.75 /. (the lum given to be Reba- 
ted) the third namber, and the fourth number 
in a dire proportion is the anſwer to the que- 
ſtion, ſee the work as followeth. 


" EIN. - L. 
102.0712 : 100 2: :. $2.75 *. 1.60568 
1 09 


—ſ— 


102-07 12) 8275.c0 ($1.c703 


So that by the work it appears that 82{.- 15 5. 
due at the end. of 125 dayes yet to come, will - 
be ſatisfied with the preſent payment of 
81/.—01 5.-0+ ? d. Rebate be allowed after the 
rate of 6 per Cent. per An. | Fog 


_ .. The proof of the Rule. 

Find out (by the eighth Rule foregoing) how 
much the preſent money that is paid upon Re- 
bate, will amount to being put out to intereft 
tor the fame time, and at the ſame Rate of inte- 
reſt that Rebate was allowed for, and if the a- 


mount beequal to the ſum that was dueat the-end 
*:..of 


” 4 at : 
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of that time, then you may conclude the work 
to be rightly performed, otherwiſe not. 


As fof Example. 


In the foregoing Queſtion it was found that 
81.0708 /. being paid preſently would fatisfie a 
debt of 82.75 due at the end of 126 dayes to 
come, and-to prove tt , let us ſee whether 
81.0708 being put our to intereſt for 126 dayes 
at the rate of 6 per Cent. per Annam, will be 12- 
creaſed to 82:75 /. (the ſum which was ſaid tobe 
due at the end of 1265 dayes to come) which I do 
by theſe two proporttons foHowing accerding to 
the Eighth Rule. | 


__ day I. day - " 
| Ficit,..365 2: 6 {3.126 4 2.6912 


L. L. l. 
Secondly, 1Go : 2.0712 :: $1.0707 : 16791 &c. 


_ So you ſee that | have found the intereſt of 

81.0708 for 126 dayes to be 1.6791 &c. which 
added to the principal 81.0708 the: ſurh is 
82.7499 Which by the brief way of valuing the 
Decimal of a pound ſterling is 82 /.—i5 s, and 
indeed'it doth not want --, part a farthing of the 
©xact ſum, which 1s occaltioned by the defeCtive 
Decimal wherefore I conclude the work to be 
_ rightly performed.-. 
U»on the foregoing ninth Rule is grounded 

'the minner of calculating the enſuing Table of 
Maltiplyars, which fheweth in Decimal parts of 
2 poand, the 'preſeat worth of a pound fterhng 
due at th2 cad of any number of years to come» 

_ not 
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ted at 6 per Cent. er annatn. mT 
The firſt number, in the Table being found 


out by this following proportion, vix. 


As 10661. is to 1004, Io is 11. to 943396; 
and the ſecond number in the Table being the 
preſent worth of 17. dueat the end of two'ycars 
to corhe, is thus found out, viz. Firſt I conſider 
that 12 l. is the ſimple intereſt of 1004, for t 


years, which added to 100 /. makes 1121. where- 


fore 1 ſay, as k121. is to 1001. fo is 11. tb 
892857 {. which is the preſent worth of 1. due 
at the ena of 2 years to ccme. 

The ſeveral- proportions and' operations for 
the whoke Calculation being as followeth, viz. 


106 : 100 ;: 2 1 :< 943396 
1112; 100 2; 2 1 Þ ao2dgy 
118.: 100: :.1 3; $97457 

"Lg 3:100-; 3 1 £ ATT 
E£I-I830- 1 100 3 3 I $5 TED 
130 3: 100 2; I :Þ 7352904 


And after the ſame manner are all the numbers 
in the following Table Calculated ; which being 
well underftood, the way of calculating moſt of 
the enſuing Tables will eaſily be obtained; and 
Its Ke you will find immediately after the Table 
IT 1EIT. 8 
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Which ſheweth in De- [11 |. 602409 
cimal parts of a pound | 12 } SK 395 
the preſent wotth of 11. | 3 |  $61797 
duc at the end of any | 14 |.543478 
_ number of years to come | i5 |.526315 
_ {under 31, At the fate of | 16 +5 10204 
© IG per Cent. per Ann. S1m- 17 | «495049 
ah ple Intereſt. 18 | .430769 
Bo pf ESE 19 |.467289 
- _, 20]-454545 
 +943396 21 |. 442477 
 .892857 122 1.431034 

847457 23 |.420168 
806451 24 |.409836 
769230 | 25 | -400000 
«735294 | 26 . 390625 
704.225  Þ27]-381679 
675675, | [28 | .375134 
.649350 29 | -384963 
| .625000 30 1.357143 
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After the ſame method ' might thts Table be 
continued to any number of years at pleaſure, | 
might alſo have calculated for other rates of in- 
tereſt, as thoſe are in thenext Chapter concern- 
ing Compound Intereſt, but Simple Intereſt be- 


ing not ſo generally in practice, I ſhall rhere- 
fore forbear. 


Theyuſe of the preceding TABLE. 


We is evident { by the ninth Rule foregoing) 
\ tha 
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hat if any ſum be paid- with an allowance of 
Rebate, you are to make 1001. with its intereſt 
(for the ſame time you Rebate for) both in one 
ſm, to be the firſt nuniber in the Rule of 3, 
100 the ſecond, and the ſim to be rebated the 
third, then will the fourth proportional be the 
anſwer ; and the ſame may be Noh by any. 
other number and its intereſt ; as well as" by 
1001. and its intereſt mutatis mutandis., Now 
in the Table before-going there is” Expreſled in 
Decimal - parts of a pound, the preſent, worth 
of 1 /. due at the end of any number of years to 
come under 31, &c. that is to ſay, if you take 
the money ſignihed by thoſe Decimals, and put 
it out to intereſt at-6 per Centr. per Annum, Sim- 
ple Intereſt for ſo many years as are expreſſed in 
the Collum of years againſt the ſaid Decimal; 
then will that ſum at the end of the ſaid Term 
be augmented to 1 /, wherefore if yon have any 
ſum whatſoever to be Rebated for any number of 
years within the limits of the Table, make 
1!. the firſt number _in the Rule of 3, and the 
Decimal in the Table againſt the namber of years 
to be Rebated- for, make that the ſecond; and 
the ſum. whoſe preſent : worth is required the 
tiird ngtber, ſo will the fourth proportional 
be the Anſwer. But (becauſe the -fitſt- number 
(deing Unity) neither multiplyeth nor divideth) 
If you take the number in the Table, cotreſpon- 
dent to the number of years for which you 
would reckon Rebate ; and thereby multiply 
the ſum whoſe preſent worth is required, the 
product will give you the Anſwer. 


gn". 


L 9 © 


Example. 


There 1s a ſam of money, viz. 560/. duex 
the end of 3 years to come, but the Debtor 
and Creditor agree that preſent payment ſhal] 
be made, ang the Debtar to be a4” Rebate 
after the rate of 6 per Cent, per Annum, Simple 
Intereſt. Now I demand how much preſent mo. 
ney will fatisfie the faid Debt ? Anſwer, 
378.3781.=3781.—07 5.06 } d. ſee the following 


L. Y 
:: 560 : 378.378 

40540500 : 
3378375 


378. 378000 


Firſt- fthe Rebate being to be reckoned for 8 
years) Illook for $8 in the Collum of years, and 
juſt againſt it on the Right hand, I fiud .675675 
which I multiply by 560 (the ſum whoſe pre- 
ſent worth is required,) and the product 
378.378, which (by the brief way of valuing 
the fra&tion of a pound ſterling) I find at fir 
ſight to be 378 1.=07 5.-06 #4. 

'This Queſtion, if it had been wrought by tit 
foregoing ninth Rule, would have produced ti* 
ſame anſwer, for, The Int. of 1001. for 
Mon. is 481. and 106 + 48=148 wherefore 0 
the Rule of 3 I fay | 2Y ; 
WT” 14 


Sz 
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X. When an Annuity or yearly income 1s 1n at- 
tears for any number of years, and you wauld 
know the. increaſe, or arhount of it, allowing 
cimple Intereſt at a certain rate per Cert. per annum 
for each yearly payment from the time it firſt be- 
came due, the operation will be ſomewhat more 
tedious than to find the arnount of one ſingle 
ſum, according to theeighth Rule of this Chap. 
which will clearly appear by ſolving the follow- 
ing queſtion, viz. 

There is an Annuity, or an income of 100 [; 
per annum forborne to the end of 6 years, 1 de- 
mand how much 1s due at the end of the ſaid 
Term, allowing intereſt at the rate of 6 per 
Cint. per Annum Simple Intereſt? Anſwer 690 1. 

In order to the ſolution of this Queſtion, 7 
conſider, Firſt, that | 

It is evident that for the laſt year, viz. the 
bxth years payment, there muſt be no intereſt 
at all Reckoned, becauſe it becomes not due rill 
the end of the ſixth year ; Secondly, there muſt 
dereckoned the intereſt of 100 /. for one year, 
vz. that which is due at the end of the fifth 
fear; Thirdly, there muſt be reckoned the in- 
tereſt of 1007. for two years, viz. that which 
s due at the end of the fourth year: Fourthly, 
There muſt be reckoned the intereſt,of 120. for 
three years, v:z. that which is due at_the end 
f the third year, Fifthly, the intereſt of a 100 /. 
or 4 years, viz. that which is due at the end 
f the ſecond year : And Sixthly, The intereſt of 
1001. for'5 years, viz. that which is due at the = 

* 2 L 2 | of. 
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of the firſt year, and is forborne the ſecong, 
third, fourth, fifth, and ſixth years ; all which 
intereſts being added together, and their ſin 
added to the fum of each years income, the 
ſum will exhibit the total ſum, due at the eng 
of the faid fix years, which yon may perceive by 
the following work to be 690. which is the ay. 
1wer to the  Anbwrte g Queſtion. 


[. 

I O6 

The Intereſt of 100 UL. \2/ += \i2 
at 6 per Cent. per An.<43> =<18 
Simple Intereſt , for”/ 4\ &. / 24 
30 


3 


The ſam of the lntereſt 1s $0 
The ſum of the annuities 1s 600 


— - 


The total amount is 690 


"The Conſtruction of Table II. 


Upon the faregoing reaſon .is grounded. tit 
Calculation of the following Table, which ſhev- 
-eth the amount of 1/. annuiry, being forborne i 
:The end of any number of years under 3 1, [off 
*reſt being allowed for each yearly payment ? 
*tcr the, rate of 6 per Cent. per Annm, Simple i 

. tereſk. '* | | Ee. 
The firſt number in the Table being 1 1. whi 

-_ 15 that due at theend of the firſt year, no 
._..terelt being due for that ; the ſecond numbe! 
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the Table is 2.06, which is the firſt and ſecond 
years on eyes and the intereſt of 1/. for one 
years ing that which was dueat the end of the 
arſt year; The third number in the Table is 
3.131. being the increaſe of 1/7. for 2 years ad- 
ded to the ſecond number in that Table which 
is 2, 06, for the amount of 17. at the end of 3+ 
years is 1.12 which added to 2.06 the ſecond 
number it. makes 3.18 for the third number; 
The fourth number is the amount of 1. for 3 
years which 1s 1.18 added to the number before 
t,viz. the third number, proceeding in the ſame 
method, till you have compoſed the Table at 
your pleaſure,. each number in the Table being 
1], and the amount of 1 /. (for ſo many years 
35 it ſtandeth againſt in the Table made lefs by 
ane.) added to the number immediately pre- 
ceding It. | 


Simple Tatercſt. 
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TABLE. ll. 


Which ſheweth in pounds 
| and Decimal parts of a pound 
the amount of 1 /, annuity be- 
ing forborne to the end of a- | 
| ny number of years under 31, 
Simple Intereſt being compu- 
ted after the Rate of 6 per 
Cent. per Annum. 


— <= — 
% 
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The Ule of Table 11. 


In the, preceding Table in the Collum under 
the word Years, are ſet down every year {uc- 
ceſſively from 1 to 30, and the number. in the 
Table placed againſt each year , .1s the amount 
of 1 1 annuity, 1n pounds and Decimal parts? 
a pound, being forborne ſo many years 85 It 
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placed ag gainſt. - The uſe of it will plainly ap- 
— Wl pearby the ſolying of one, or two Queſtions, viz, 
There is an Annuity of 134/.—105.-64. all 


forborne to the end of 4 years; I demand how 
much is. due to the Creditbe at the end of the ſaid 


R 
; | WH Term, Umple [ntereſt being allowed after the 
o | WM catc of 6 per Cent. per Annum? 

6 Facit 586l. —105.—074. 

0 

0 To anſwer this Queſtion, Firſt, I look for 4. 

5| WM years, inthe Collum of years, and the autther 
g againſt It is 4-36 which1s the amount of1 /. An- 
6| IM ovity for 4 years; therefore having turned the 
MW '--54. (in the given annuity) into a Decimal 
o| WM (which is .525) 1 fay by the Rule of 3 thus. 

6 AER | | 
4 7 I 

"Bb * 7 1 4.230 *Þ Ju0:420 

0 {IS 

6 Ts oY 

8 CO7IFO 

6 eh 423575 

0 | 538 | OO 


—__—_—  __ ——— ———w——_— _-——_——— 


5836.52909 


Thus by the work I find the anſwer to be 
59 .529 1. "hs value of which Decimal by the 
Jef brief way of valuing a Decimal laid down in the 
uc-I 4th Rule of the 2d Chapter, 1'find to be 580, 
they ff. 7.4 
ot And it'1s plain thatin ſolving Queſtions by this 
; of Table, that (the firſt number in "the Rule of 3 
t 1 Xing unite) if you multiply the given" Am! 
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by the proper Tabular Number, that then the 


produt will be the anſwer. 


Example - 


What 1s the amount of an Annuity of 150, 
10s. being forborne to theend of 7 years, al. 
lowing Simple Intereſt after' the Rate of 6 per 
Cent, per Annum?! Anſwer, 124.31.—02 5.-07 ; d. 


fere. | ; 


 Thegiven Annuity is 

_ The Tabular number for 7 years is 
9030 
3o10 

12040 


W—_— —-— 2-7 on ——— 


Facit 1243130 


Xl. When an Annuity or yearly Income, for 
a certain number of years to come, is to be: ſold 
for ready Money, and the ſeller 
The Rebate of is to allow the Buyer Rebate at 
Annuities at Simple Intereſt for his preſent 
Semple Intereſf payment, then in this caſe the 
buyer ought to pay ſo much 
preſet money for each yearly payment, as being 
. put ont at Simple Intereſt for ſo many years a5 
it is Rebated for, it would then amount to one 
yearly payment, and the ſum of all- thoſe pre 
ſent >worths | will -be. the. preſent worth of the 
Annuity required , the Rule will appear ver) 
plat By: the following Example... i» 
IS { 9 {1 58% 3h Wn * Es Net | 


—. 
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There is an Annuity or Leaſe of 100. . per 
Annum to continues years yet to come to be fold 


for ready Money, the Seller being to allow the: 
Buyer Rebate at 6 per Cent. per Annum, Simple 


Intereſt, now I defire to know how much preſent 
Money will buy out the ſaid Leaſe ? 


. Facit 499/.—ogs. — og. ; d. fere. 


Chap. 12. 


It 1s evident that if we find out- the preſent - 
worth of 1001. due at the end of the firſt year, 
and allo the preſent worth of a 100 /. due at the 
end of the ſecond year, and the preſent worth 
of 1001. due at the end of the third year, and 
likewiſe the preſent worth of 100 /. due at the 
end of the fourth , fifth, and ſixth years, and 
add all theſe preſent worths together, their ſum 
will be the preſent worth of the given Annuity 
which ſeveral preſent worthsare found out accor- 


ding to. the ninth Rule, by the ſeveral. propor- 
tions following, v:z. 


© 5 On.” L. '# 
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: 94.339622 
: 89.285714 


100 : $4:745762 
: 100. 2: : 109, : 80.645169 
: 100 :; : 10o : 76,923076. 
136 : 1GO : : - 100 : 73.529411 
The preſent worth of 
the aid Annuity is 


aw — ——” a " 


499-468754 -: 


> —— — _——  —_—_—_— 
4 me 


So that you ſee by the foregoing proportions, 
the preſent worth of 1001. per Anim to conti- 
fe ſix years, allowing Rebate at 6 per Cent. per 
Fre us + a of; 5 | ' 3558S $909." bf & >. 4 An- 


T44. Simple Intereſt. Chap. 12, 
Arnnum, Simple Intereſt, is 499 468754 l. =4991. 
95. O4, 

Upon the foregoing eleventh Rule is grounded 

the conſtruCction and calculation 
The conſtruttion of the following Table which 
of the 3 Table, ſheweth the preſent worth of 

1 pound annuity to continue a+ 
ny number of years under 31 Simple Intereſt be- 
ing. computed after the rate of 6 per Cent. per 
Annum; The firſt number Im the Table is 
.943396 which'1s the preſent worth of 1 pound 
due at the end of a year to come. The ſecond 
number in the Table 1s 1. 936253 » Which 1s the 
ſum of the preſent worths of 1 /. dueat the end 
of two years to come, and of 1 /. due at the 
end of one year to come added together ; And 
the third number in the Table is 2.683710 
'which is the. ſum of the preſent worths of 7. 
due at theend of 3, 2, and 1 years to come. And 
after the ſame method 1 is the whole Table calcy- 
lated. 

But the numbers in the ſaid Table may more 
caſily be found out thus, viz. Look in the firſt 
Table, and let the firſt number of that be the 
firſt number of this third Table , and let the 
ſum of the firſt number in this, and: the ſecond 
number in that be the ſecond number in this Ta- 
ble, ard for the third number in this Table take 
the ſum of the ſecond in this, and the third in 
that Table, andin this manner,yon may proceed 
till- you have compoſed the whole Table. 


Chap. 12. Simple Intereſt. 
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ST TanLE ll. 1-7 


' . Which fheweth 
the preſent worth 
of 1 /. annuity to | 
| continue ariy num- 
ber of years under 
31, Simple litereſt 
| being computed at 
| G per Cent. per An. | 


——————_ 
R a —m—_—— 


8.251334 
8.832729 
9.394520 

. 9.938004. 
10.464319 
10.974523 
I 1.469572 
I 1.950341 
10M Fi 12.437030 
bs rag 12.892175 

| +943396 13-334652 
1.836253 13.7656386 
| 2.683710 14. 175524. 
3.490I6rE 14.595360 
4.259391 14985360 


— 


4-994685 
5.699900 
6.374575 
| 7.923925 


[5-37 5985 
I 5.757604 
16.120798 
16.485761 


I 
.2 
3 
4 
J 
6 
7 
8 
9 
O 


| 7.648925 


—_ 


16.84 2904 


—_——_— 


| 
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The Uſe of the foregoing Table. II. 


 Inthe foregoing third Table, in the left hand 

Collum under the Title of years, are expreſſed 

all the integral numbers, from 1 to 30, which 

ſignifie ſo many years, and the numbers in the 

Right hand Collum which are placed againſt 

the nuitiber of years are pounds, and decimal. @._ 
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parts of a pound fterling, and every one of 
them-arethe preſent worth of 1 pound Annuity 
to continue ſo many years to come as are placed 
againſt them in the Collum. of years, Rebate be- 
ing allowed at Simple Intereſt 6 per Cent. per An, 
| As; ſuppoſe there-were a Leaſe of 20 ſhillings 
per annum to continue 6 years, to be ſold for pre- 
ent money, allowing the buyer Rebate at. 6 per 
Cent. per annumSimple Intereſt. I deſire to know 
how much 1s its preſent worth ? To anſwer this, 
I look tn the Collume of years for 6, and in the 
next Collume on the right hand juſt againſt 6: you 
have 4.994685. —=41.-195.—10 id. which is the 
anſwer to the Queſtion. . And by the help of this 
'Table may the preſent worth of any Annuity to 
continue any number of years under 31 be found 
out, allowing Rebate at.s per Cent. per Annum, 
Simple Intereſt, by one ſingle Rule of 3 Direct, 
according, to the manner of ſolving the follow- 


ing queſtion, viz. 


Queſt. r. 


| Thereis a Leaſe of 18 years yet to-come,: of 
the. yearly 'value of 130'/. to be ſold for ready 
Money, and the purchaſer is to be allowed Re- 
bate after the rate of 6 per Cent. per Annum, Sim- 
ple Intereſt, now I demand how much 1s the 
preſent worth of this Leaſe 7 
of Facit 1553[.—105.-10 + d. 
- - Firſt, I-look in the Table for-18_ years, and 
over; againſt ; it on, the right hand I find 
11.950341/. which is ,the .preſent worth . of 
1. pound; annuity to. continue 18 years ,., &c, 
'Fherefore-hy the Rule of 3 DireCt, Lay. |. 
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2. "Simple Imeref, "uh 3 
: 11.950341t . t.: 130 : 1553-544330, | 
Sabah -,\ | LIEN 
pos ny i GET DT Le ek 
358510230 
I 1985034 1 
ES 4 l. s. d. 
I1553-544330=1553-10—10% 
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So that by the work you find the anſwer to 
be: 15534544 1. &c. Or 1553 1.=105.—10 4 d. ve- 
ry.near, which ſaid anſwer is nothing elſe but 
the product of the Tabular numbec,(1 1.950341 
multiplyed by the given annuity (130 /.) For it 
is evident, that if the preſent worth of x pound 
annuity to continue 18 years: be 11:950341L 
then the preſent. worth of 130/, per annum, 'to 
continue the ſame number of years (and Rebate 
being: allowed at the lame Rate per Cent. per an. 
for the one as for the other) muſt: be 139 times 
23S much. Bur when Rebare is to be allowed af- 
ter any other rate then 6 per Cent, per annum, then 
the foregoing Table will not atall be uſeful, but 
you muſt have . recourſe to a Table calculated 
for .the ſane rate of. intereſt, which you may  ' 
ealily perform art leiſure by the foregoing Rules. _ 


A 


' Queſt, 2. 
What Annuity -to continue 18. years .will 
1553.5443 30 purchaſe, allowing the Buyer Sim- 
ple Intereſt at 6 per Cert. per annum ! "479 
Facit 1397. 
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* This Queſtion is but the converſe of the for. 
mer, 'and may be thus Reſolved, viz. Take the 
Tabular nymber - correſponding to 1$ years, 
which 1s 11:950341 by which divide the 'given 
purchaſe Money, and the Quotient will give you 
the annuity that it will purchaſe, viz. 


I [. 
54433 (130 


11.950341) 1553 


So that by the work I find it will purchaſe an 
Annuity of 130/. tocontinue 158 years. 

The reaſon of the work is plain, for. if the 
Tabular number correſponderit to 18 years be 
the preſent worth of 1/7. Annuity to continue 
18 years to come, then.it is certain that ſo.much 
money as 1s expreſſed by that Tabular number, 
will parchaſe an Annuity of 17. to continue 
18 years: And conſequently we "may find 
by help of the faid Table what annuity any 
other ſum of money will purchaſe, to continue 
any number of years not- exceeding 30, by a fin- 
gle Rule of 3 Direct, asin the laſt Queſtion, : the 
proportion 1s as-followeth, v:x. 


L "> be 5: L 
11-950341 : 1 : > 14953+.$4433 5: 130 


Andit is no more in effeft than a ſum in Divi- 
ſion, for the ſecond number {being 1) neither 
mulriplyeth, nor divideth, &c. 

By what hath been ſaid concerning the uſe of 
the foregoing Table, you may percelive that the - 

. preſent worthof an Arnuity 1s found out by mul- 
Liplication , and: to know what annuity any 
UM 
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fm will purchaſe is performed by Diviſion. 

I might have made Tables for other Rates . 
of Intereſt, but .Simple Intereſt being ſeldom 
allowed in the purchaſing or valuing of Leaſes 
and Annulties, (they being generally purchaſed. 
at Compound Intereſt, or Intereſt upon l1ntereſt) 
makes me forbear, and indeed at Simple Intereſt 
a Leaſe is over-valyed. 
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| ___ Of Compound Intereſt, 


I: VV Hat hath been faid in the laſt Chap- 
ter, Ijudge ſufficient for the under- 


| 

P ſtanding of the Nature and uſe of Simple Inte- 
| reſt, and that being well underſtood; the nature 
| 

| 

| 

| 

| 

| 

| 

| 

| 

| 


of Compound Jntereſt will not ſeem difficult to 
the ſtudions Learner, and the better he is ac- 
qualnted with the nature of Simple 1ntereſt, fo 
much the eaſter will he come to the knowledge 
of the nature, and uſe of Compound 1Untereſt. 


% 


H. Compound Intereſt is, when a fam. of. mo- 
ney 1s put out to intereſt, and the intereſt there- 
of becoming due 1s ſtil] continued in the hands of 
thie Debtor, ſo as to become part of the princi- 
pal, /ntereſt being reckoned for it from the time 
it becometh due, for which reaſon it is called 1n- 
tereſt upon /ntereſt : And as Simple Jntereſt in- 
creaſeth by a ſeries of Arithmerical proportio- 
nals continued ; ſo doth Compound intereſt in- 
creaſe by a rank or ſeries of continual Geome- 
trical proportionals. For when a ſam of mo- 
ney is put out to intereſt at any Rate per- Cert. 
per Annum, (as {uppoſe roo /. to be put out. to 

_ *recelve at theend of: one year 6 /. for its inte- 
reſt).it is evident. that if the intereſt (being 6/.) 
| becontinued in the hands of the Debtor, therc 
will be. gt the end of the ſecond year the increale 
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of 166 1. which is 112.361. and at the third 
years end there will be the increaſe of 112.36 /. 
{ that every n1mber proceedeth from that go- 
ing before it, after the ſame Rare or Reaſon as 


105 proceedeth from '100, as you ſee follow- 
Ing. | | - 


[. oy [. oy 
7, So OE: 2 .' 2713.26 
100-3 106 7; 3112.36" 2: 119-1910 
100 t 106 : : i19.1016-: :128.247699 


mn 


So that by the Augmentation of 1001. in 4 
years, you have this rank of Geometrical pro- 
portionals continued viz. 100 , 106 , 112.36, 
119.1016 and 126.2476596 which is in number 
5, ViZ. more by one than is the number of years, 
the laſt of which. is the. amount of 100/. at 6 
We Cen for 4 years reckoning Compound In- 
tereſt, or Intereſt npon Intereſt , and each. of 
« Wl "<< proportionals proceedeth from that going 
before it as _106 proceedeth from 100, that Is 
: to ſay , every of the faid proportionals, iS 
\- WW 2 fuch proportion to that which goeth. be: 
> foreitas 106 is to 100, or as 100 is to 106, fo 
._ Wavy one of them, (to that which followeth 
It, or if you take any 3 of them which are pla- 
cect together, there, is this proportion between 
3 {Wien , viz. As the firſt of. thoſe three is-to-the 
6 kcond, fo is the. ſecond to the third, and the 
? third tas the. fourth, and the fourth to the fifth, 
oe {W-24 the fifth to the ſixth, &c, whence it is 
ſe W<\i<4ent that they have amongſt themſelves this =: 
of {MW lowing Qualification, ro that the Square of uf 
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any one of them is equal to the Rectangle, or 
Product, made by thzt which 1s. placed imme. 
diztely beforz it, and that Immediately after it, 
and the izve would it be if there were never 
ſo mai'y Terms, and is a peculiar property of 
all numbers that are veometrical proportional; 
conticued. 


Ill. The Intereſt of 1007. for a year being 
known, the Compound I-tereſt of any other 
ſum for any. number of years may be likewiſ 
foind out by ſo many ſinzle Rules of 3, a; 
there are 2!ven years, for, | 

As tool, 1s to 1ts increaſe for one year, & 
is any 'other ſum to its increaſe for the ſame 
time, and fo 1s the firft years increaſe to the 
ſecond, and the fecond years increaſe to the 
third, and fo is the third years increaſe to the 
fourth, &c. 


E xample. 


Let it be required to find how much 350 /. will 
be increaſed to being put out to Intereſt at 6 
per Cent, per Annum Compound Intereſt for 5 
years? Anſwer, 468/.---7 $.—4 ;d. fere, Se 
the following work. 


350 

371 

393.26 : 416.8556 
416.8556 : 4.41-806936 
44.1.857936; 468.37895216 


W here 


| 1 
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Whereby you ſee that 350 /. being put out to 
Intereſt after the +rate of 6 per Cent willat the. 
qr{t years end be increaſed to 3714, And 371l. 
being put out for the ſecond year, will be'in- 
creaſed to 393.261. and 393.261. being madea- © 
principal, and put out at the ſame Rate for the 
third year, will at the end ttereof be increaſed 


t0416 5556 1. andat theend of 5 years it will 
be increaſed Lo 4.63 373952 :6L, i 


A; 


And upon the aforeſaid grounds is Calculated 
the following Table 1, whoſe Conſtruction and 
uſe immediately followeth the ſame. 
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3, 
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Chap. 13 


The Conſtruction of the foregoing 
"TABLET. 


By the third Rule foregoing it is evident that 
the. Intereſt of zoo 7. for a year being Known, 
the Compound Intereſt for any other ſum may 
be found out for any number of years ; Accor- 
ding to which/Rule- all the-numbers in the faid 
Table are foundont,- being the amount of 1 /. 
at Compound Intereſt for any number of years, 
not'exceeding 30, being put our at any of thek 
Rates, viz. 5, 6, 7, 8, 9, or 10 per Cent. per 
' Antam, which numbers are found out by the 
; Ruleof Proportion thus, 

I : 7.08 

I.Cy : 1.1025 

I.IO25 : F.157625 
1.157625 : 1.21550025 


\. By which means the four firſt numbers in the 
.. econd Collum- oi-the Table (being placed under 
the number 5 : are fourd, and by a Continuatr 
on of. the ſame operation are all the reit of the 
-numbers in that Collum found out 5 which Þ 
indeed nothing elſe but a continual mvlriplice- 
tion of the firſt number, (v:z.: r.c5) into If 
-Felf 29 times, and fo the laſt number in tha! 
Collum ts the thirticth power of 1.05, and LG 
fame Collyum may be continued: to any otif 
number of years at pleaſare ghox 
Da in this Collagh being be? 


| os 
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; per Cent. per Annum Compound Intereſt for 30 
ears." * 

The numbers in the third Collum under the 
Figure 6, are the increaſe of 1'/. at 5: per Cent. 
er Annum. Comp. Int. for 30 years, and are 
* found out by multiplying 1.05 into it ſelf 29 
times, according tothe Rule of Continual Mul- 
tiplication. The like is to be underſtood of all 
the relt. 


The uſe of the foregoing TABLE. 


In the firſt Collum of the Table under the 
Title years, are expreſied the number of years 
from -1 to 30, and in the ſecond Collum under 
the figure 5, and againlt every reſpective year 
are expreſſed the increaſe of 1'/. being put out 
at 5 per Cent, per Annum, Compound Interelt, 

In the third Collume, under. the number 6 1s 
expreſſed 'the yearly increaſe of 11. being put 
out at 6 per Cent. per Annum, Compound fnt. And 
ſo in the 4, 5, 6, and 7 Collumes, are the yearly 
amounts of -1 /. at 7, 8,9, and 10 per Cert. per 
Aint, ' Compound intereſt. 

All which ynmbers in the ſaid Table are mul- 
tiplyars, ' for the producing of the amount. or 
Increaſe of any other Sum being put out at Com- 
pound intereſt, at any rate of Intereſt, and for 
any number of years therein expreſſed, as will 
appear by the tollowing EEUPNES 


E. vample. I. 


ldemand the fall amount of 365 being putt 
4 ATTY. 
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to Intereſt for 9 years, Intereſt being compu. 
ted after the rate of 6 per Cent. per Annum, Com- 
pound /nterelt ! Facit 6i16/.—135.01 'd 


Here becauſe the ſum propoſed is put out 
at 6 per Cent. and for 9 years, 1 look in the 
Collume of 6 per Cert. which is the third Collum 
of the Table under the figure 6,- and juſt againſt 
9 in the Collum of years, / find 1.68947 which 
is the increaſe of 1/. being forborne the ſame 
time, and at the ſame Rate of 1ntereſt, where- 


fore, by the Rule of 3 / ſay 


"4 | l 4 
1 : 1.68947 :: 365 : 616.65655 
355 


844735 
1013682 
506941 


a  o——  z —_—_ A ——— 


616.65655 


So that by the work 7 find that if the ſum of 
365 /. be all forborne to the end of 9 years; 
and intereſt be computed for the ſame at 6 per 
Cent. per Annam Compound Intereſt, it will then 
be » Haas to 616.65655 Which is 6161. 135- 
= by 


Example 2. 


” 


What will 1128 /.—16 5.— 08 4. be increaſed 
to? The utmoſt improvement thereof being 
made for 15 years at 7 per Cent. per annum, Com” 


pound Jntereſt ! Facit 3551. -- 09 5.—O1 4: 
; Firit, 


ry 


» YwW”ax 
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Firſt, turn the 16 5s. — $ 4. into the Decimal of 
a pound by the 2d Rule of the 2d Chapter fore- 
zoing, and you will find it to be .8333, fo that 
the given ſum 'is 128.8333, &c. | 
Now toanſwer the Queſtion, I look into the 
foregoing Table, and in the Collum of 7 per Cent- 
and juſt againſt 15 years I find 2.75903 which 1s 
the ut termoſt increaſe of 1 /. for 15 years at 7 per 
Cent. Compound Intereſt, by which if you multi- 
ply the given ſuw, the Product will be the anſwer 
to the Queſtion, as by the following work wilj 
plainly appear. 
i: 2.740043 1; 1208383 + 
2.75903 
3864999 
115949970 
6441665 
9016331 
2576666 


355-45493 9699 


By the foregoing work the anſwer is found 
tobe 355-4549, &0.=355 l.—095s.—01 d. 


But if any ſum be put out at Gompound [nt. 
for moneths, or dayes over and above the given 
number of years, then the work will be ſomewhat 
different from the former ; for firſt you muſt 
ind out the amount of the given ſum, for the 
given number of years, and then by the 8th Rule 
of the foregoing Chapter find out the /ntereſt of 
that amount for the odd time , being either 
moneths or dayes under a year, and that Jnt. 
ding added to the -forefaid amount , that ſum 

| will 
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will be the. anſwer to the Queſtion ; This is 5 
_ obvious that it needeth no Example. 


Iv. Whena ſum of Money due at the end of 

any number of years to come iz 
Of Rebate or dij- | to be ſatisfied with preſent mo. 
-Count at Compound ney, allowing Rebate at Com- 
Intereſt. | pound Intereſt, there muſt be 

found a Rank or ſeries of Con- 
tinual proportionals , more in number bv one 
than 'the number of .years for which the dif. 
connt 1s propoſed, of which rank or ſeries of 
proportionals, the ſum to be ſatisfied by preſent 
payment muſt be the firſt, ard the ſecond muſt 
decreaſe irom that after the fame rate or pro- 
Portion as 100 decreaſeth irom the ſum of 100 
added to its intereſt for one year, aiter _ 
Rate of 1:tereſt propounded ; that is to ſay, 
100. proceedeth from 106, or 108 if the Lites 
reſt be 6 or 8 per Cert. and after the ſame Rare, 
or Reaſon mult the third decreaie from the {e- 
cond, audthe fourth from third, G&c. 

When a Queſtion 1s ſtated for the Rebate of 
Money at Compound Jntereſft, 1t 1s foJvable by 
as many lingle Rules of 3, as the number of 
years for which the tam propoſe d 15 to be Reba- 
ted, and it 1s nothing elie but the tnverſe of the 
third Rule of this Chapter, as may be proved 
by the working of the following Queſtion, ta- 
ken out or the faid Rule, where It 1s proved That 

3501. being forborne in the Debtors hands for 
s years at 6 yer Cent. Co! mp21nd /1tereſt, it will 
then be increaſed to 463. 3TOOT2TS 5 : now Jet 
the {hid Queſtion be inverted thus, | + nad 

There i: isa ſum of Money, viz. 468.36001216 


due at the end of '5 years to COME, NOW I demand 
how 


PX bad was =, 
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how much preſent Meney will fatisfie the ſaid 
Debt, Rebate being allowed after the Rate of 
6 per Cent. per annum, Compound Tnterelt ? 

Firſt, 1 ſay, as 1061s to 100, ſo 1s the ſam 
dae at the end of 5 years, viz. 468.380012i6, 
r0441.867936, which is the ſum dueat the fourth 
years end, and fo is the ſum due at the fourth 
years end, to the ſum due at the third years 
end, &c. as by the work appeareth. 


I. | i | 
468.38001216 : 441.867936 
44.1.$867936 415.8559 
106 :; 100 ::4416,8556 : 393.26 
$393.26- _ . 29} 
371 Jo 


So that by the foregoing work you ſee that if 
468.3800i2 61. be due at the end of 5 years to 
come, and 1s to be ſitisfed by the payment of 
preſent money, Rebate being allowed at 6 per 
Cent. per annum, Compound Tnterelt, 350 /. 1s the 
ſum required. | 

Ard ipon this Rule is grounded the Calcula- 
tion of the following Table , which ſheweth 
what : 4. due at theend of any number of years 
to come, not exceeding 39 in worth in preſenC 
Muney, Rebate being reckoned at any of theſe 
Rates, viZ. 5, 6,7, $, 9, Cr 10 per Cent. per an. 
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The Conſtruction of the fore. 
COWS 4: BL E: 


By the Fourth Rule of this Chapter is plainly 
ſhewn the manier of finding the prefent worth 
of any ſum of money due at theend of any num- 
ber of years to come, Repaie being computed at 
Compound Intereſt, aiid after - the ſame manner 
are ail the numvers in the foregoing Table found 
as you may leg in the followtng Example, where 
the four firſt numbers 1n the third Collum are 
methodically found out by the Rule, thet being 
the 'Collum of Rebate at 6 per Cent. per aunum. 


1 106 2: 100 :: 1 2 ..943398226415, &c. 

II | 106 : 100 :; 9433992264: .83999644&c. 
Il | 1c6 : 100 :: 88999644 :.9395 192 8c. 
IV. | 106 : 100 :: 83961928 :.79209460G&c. 


_ So that by the foregoing proportions, 1 ſay 
firſt, if 105 /. be decreaſed to '109 /. what will 
1]. be decreiſed to? Anſwer, to .94i39 1 &c 
—185;-105, The five firſt Figures thereof 
being the firſt number in the third Collum of 
the toregoing Table, and it ſheweth that the 
preſent worth of 1/. due at the end of one 
year to come, Rebate being allowed at 6 per 
Cent. 15 .943391.=18s.—10;d __ 
Secondly, I fay by the Rule of 3, If 106 /. be 
decreaſed to 100 /. what will .943 39 &c. be de- 
creaſed to? The Anſwer is. .8899y {. &c.=175 
093. fere. And this is the ſecond number in the 
%. bs third | 
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third Collum of the {aid Table, and IS placed 


zoainſt 2 years,n the firſt Collum, and ſheweth 
the preſent worth of 1/7. due at theend of two 
years to come, Rebate being allowed. after the 
Rate of 6 per Cent. per Annum , Compound in- 
rerelt. | 

And after the ſame manner are all the reſt of 
the numbers in the ſ-1d Collum of 6 per Cert. 
fund out, and alſo all the other Decimal Fra- 
tions in the ſecond, fourth, fifth , ſixth, &c. 
Collums, (ſhewing the Rebate of one pound for 
any number of years not exceeding 30, at 5,7, 8z 
9, and 10 per Cent. (mutatis mutanass.) 


The Uſe of the foregoing T ABLE II. 


The firſt Collum is the numbapg of years for 
the Rebate of 11. and the numbers in the reſt 
of the Collums, are Decimal Frattions, ſhewing 
the preſent worth. of 1 /. due ar the end of ſo 
many years. to come, as they are placed againſt 


in the Collum of years; Rebate being allowed 


at the ſame rate of [ntereſt under which they are 
placed, the figures.5, 6, 7, $- 9, and 10 placed 
at the top, denoting the ſame. An Exampie or 
two will make its uſe more plain, 


Example. 1. 


[ demand how much preſent money will fatis- 
lea Debt of 684 1. due atthe end of 6 years t9 


come, Allowing Rebate after the rate of &. px, 


Cent, per annum, Compound Intereſt? To #125 
this Queſtion, look in the-Collum' of 8 per C:ue, 
and againſt 6 years | find this number, vrz. .5:9: 7 


Waich ſheweth that if 1 /. be-ducat_ the cad of _ 
i 6 .years * 


4 ' 
” 
G » 
os - 
v$</,. Y 4 v3 : Y | T) ? 
4 WW, " . q . -y «i « - . - l 
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6 years to come, its preſent worth 1s .63017 | 
| Rebate being allowed after the Rate of 8 þ,, 
Cent. per annum, Compound Intereſt. 
Therefore 1 ſay by the Rule of 3; If 11. be de. 
. Creaſed to .63017 /. what will 684. /. be decrex- 
ſed to at that rate ? Facit 431.03628/.—4311, 
Os, 8 :d. as by the work appeareth ? 


'# Wo þ l. 
tt - GhOT7 . 2G 2: 43 1.03628 
684. 


ſO — 


252058 
504136 
378102 | | 
Wm = l. &..: 
4.31.03638 Facit 431—Co - 09S } fere, 


So that you ſee the ſum propoſed being multi- 
Plyed by the proper Tabular number, produceth 
the Anſwer to the Queſtion, for the number 1, 
which is here the firſt number in the Rule of 3 
doth not either multiply or divide, and therefore 
the anſwer is found out by multiplication only. 
Obſerve the work of the next Example. 


Example. 2. 


What is the preſent worth of 164 [.— 15 5 
due at the end. of 9 years to come, allowing 
Rebate after the Rate of 6. per Cent. per annum 
Compound Intereſt ? Facit 97 {.— 10s. — 03 4: 

Look in the Table aforeſaid in the Collum 0f 
G per Cent. and againſt 9 in the Collum of years 
you- will find this number; viz., .591 $9 whic! 
_ 6 theMeſent worth of 1 /. due' at the end of 9 

C a FL CREW $0 years 
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years'to. come,® and is. the proper: multiplyar 
for egy the anſwer to this Queſtion 5 fphar 


the Work. 


Ss IE" w6Þþ L 
r * *.z9189 : : 164-75 : 97-5138775 
L, OORES 01 F:- [7 


Y— OC 


- 295945 

414323 
2.36756 
355134 
59139 


> w——_— _ 


97, 5138775 


The anſwer found by the foregoing Operation 
is 97-5138775 =97 1. - 105.— 03 | 

But if the #iven time for the Rebate of any 
lum confiſteth of odd moneths or dayes; beli des 
years, then in ſuch caſe, the Rebate (ar the gi- 
ven Rate of Intereſt) for the odd time muſt be 
tound(by the 9th Rule ofthe 12 Chap. foregoing) 
for the. given ſum, and then the preſent worth 
of the given ſum-thus decreaſed, muſt be found 
tor the. number of years as in the two laſt Ex- 
amples. "24% | 


Example 3. 


There is 64 0/.—105s. due at the end -of fix 
year, -and.3 moneths to come, what is its preſent 
worth; Rebate being 'allowed at the: Rare of. 7 : 
per Cent; "per annum, Compound latereſt ? 


N46,  Bigſts 


168 , Compo: hi Jutereſt. Char. 


Firſt, "1 find the decreaſe of $40.5 4 te 3 
moneths thus, v:z. 


0N. 
> oe x 


-a So that Ifind the Int. of 1007. for 3 moneths 
at 7 per Cent. to be, 1.751. which added to 100 /. 
makes 101-75, then to find the decreaſe of 640.) /, 
for 3 Moneths: I ſay, 


L. |. l. -—# 
101.754, 5 100 :: 640.5 : 629.484 


So that I find by the laſt proportion, that if 
at, the end of 6 years, 3 moneths :_ There was due 
640.51 yetatthe end of 6 years there will be due 
but 629.484 1. whoſe prejent worth by the 
Ss g direftions will be found to be g1 gh — 98. 

OT, | 


4 I. 4 t. LS. 
I : .66634 :: 629.484 : 419-450 &C.—=419—9 


Read the 9th Rule of the Twelfth Chapter 
foregoing , and you will eaiily underſtand the 
method here uſed for ſolving Queltrons of this 
Narure. 


i 


V. Queſtions in Rebate at Compotind Intereli 
may be Reſolved by the Firſt Table of” this 
Chapter which ſheweth the increaſe of 1 !. at 
Compound Intereſt , &c. But as.in the ſecond 
Table you make the Tabular numbers mulrtiply- 


. Ars, to find out the e preſent worth of a ſum ; 10 


| 


- 
- 
- 
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-f you Will find out the preſent worth of a 
im by the Firſt Table, you muſt then make 
choſe Tabular Numbers Diviſors ; The Rea- 
»n whereof 1s plaln, for the Firſt Table ſhew- 
eth the increaſe of 1'/. for 3o years, &c. But 
they may likewiſe ſerve to ſhew what ſum of mo- 
zey due'at the end of any number of years to 
come under 31 (allowing Rebate according to 
the rates of Intereſt therein mentioned) 1 /. 
preſent money will fatisfie. Now to Reſolve 
Queſtions in Rebate by this Table, look in the * 
Collum of the propoſed Intereſt, or Rebate, and 
azainſt the propoled number. of years. is. the. 
Tabular number for your work, which muſt 


be- according to the following proportion , 
WL, 


As the Tabular Number found, 
Is ro 1, 


So 1s the ſum propoſed to be Rebated, 
To its preſent worth. 


To make: this a little more plain, I ſhall An- 
lwer the firſt Queſtion in the Uſe of the ſecond 
Tadle, by the help of the firſt Table only, which 
1s as followeth, v:z. | 

| demand bow mach preſent Money will fa- 
the a Debt.of 684./. due at theend of6 years 
t9 come, allowing Rebate after the rate- of 8 per 
Cent. per anaum, Compound Intereſt ? 

Look in Table 1. in the Collum of 8 per Cer. 
and againſt 6 years you will find this number. 
viz. 1.58637, Therefore the proportion is as 
lolloweth. | 2 


, Nia: 1.59687 4. | 


* 4 9-4 . % Py , = 5, 8 => M462 . "= 


\ 
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es” ON Bra ke” Se 
1.53687 : 1 :: -684 : 431.03719 


So that by this proportion the Anſwer i; 
431.037 191,=431l.—o0 — 08 ? d. very near to 
the anſwer before found by the ſecond Table 
of Rebate. 


VI. Whena an Annuity is in arrear,and It is requi- 
red to know its utmoſt Im 
The manner of valu- provement, accounting [n. 
mg Anmities that tereſt upon Intereſt for each 
| are in arrear. . particular ſum 'trom the 
time it becomes due, to the 
end of the given Term of years. The manner how 
to work ſuch Queſtions will be apparent by the 
working of the following Queſtion, viz. 
There 1s an Annuity of 1501. to continue 
to the end of 5 years, and the utmoſt improve: 
ment thereof to be made after the rate of 6 per 
Cent. per annum, Compound Intereſt ; now I de- 
mand how much will then be due to the Cre- 
Cltor ! 


It is evident that there muſt be found out, firſt 
the amount of 150/. for one year, viz. that 
which is due at the end of the fourth year, 1 
lying in the Debtors hands all the fifth year. 


Secondly, There muſt be accounted the 1m- 
provement of 150 /.'for 2 years, viz. that which 
is due at theend of the- third.year, it lying 
the Debtors hands the fourth , and fiftl 
years. 


"oy 


Third! 


©. TY pe 
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Thirdly , There muſt be accounted the 1m- 
rovement of 150 /. for 3 years, viz. thatwhich- 

5 due at the end of the ſecond year, itlying 


:1 the hands of the Debtor the third, fourth, 
and fifth years. 


| Andin the fourth place there muſt be accoun- ” 
ted the utmoſt improvement of 1501. for 4 
years, viz, that which is due at the end of the 
frſt year, it lying in the Debtors hands thelſe- 
cond, third, fourth, and fifth years. 


And beſides there muſt be acconnted 150 [. due 
2t the end of the fifth' year, -no Intereſt being 
reckoned for that, becauſe it becometh not due 
till the expiration of the laſt year, and then 
the ſum of all theſe is the utmoſt amount of 
that annuity. 


The ſolving of Queſtions concerning Annui- 
ties at Compound Intereſt , will not be any 
thing different in their operation , from the 
manner. of ſolving a Queſtion concerning a ſin- 
gle ſum of money put out for years at Com- 
pound Intereſt, by the third Rule, before-go- 
Ing. As ſuppoſe that in ſtead of an Annuity of 
i5ol. there was a lingle ſum of 150/7. put out 
for 4 years at Compound Intereſt, at 6 per 
Cert, what would-be its utmoſt improvement 
at tne end of the ſaid Term ? 


Here you will ealily perceive that in ſolving 
the one, the other 15 allo ſolved. 


& .- M-3; | See 
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See. the work according to the foregoing 
third Rule. 


| 


( 150, ? TIES 
159 1 
168.54  : 178.6524, 
178.9524 : 189.361544 
I50 


g——_——— - ————_ 
U — —— 


54.5- 553944 


Now if the foregoing proportions be well 
conſidered, you will ind that 


The Sum due at the end, of, 7. 
the fifth year, being that years 150 
Rent Is ——— -— —- - — 


And 1501. dueat theend of the, /. 


fourth year will, at the ifth years 6159 
end be encreaſed to- ly Bhs IO 


third year , will at the end of the $168.54 


And 150/. dueat. the cnd of the /. 
fifth vear be increaſed to- the 


| And 1501. due at the "Fears . 


yearsend, will at the fiith years 198.6524 
end be increaſed to —— - - 


years end, will at the fifth years 
end. be increaſed Wh eo aner ents wb 


The ſum of all theſc being 
due at the five years end Is — 84 15: 393994 


And 150/. due at: the ra # 


189. 371544 
75" 1 


l. 


HY 
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| Go that if an Annuity of 150/. be all for- 


borne to the end of five years, and it he 1mpro- 


ved to the utmoſt after the rate of 6 per Cer. 


:r anntm, Compound Intereſt, it will then be. 


increaſed to the ſum of 845.553944=845 . 15. 
0? 4. 


Now if the particular numbers in finding 
out the angmentation of the ſaid Annuity accor- 
diag to the manner before preſcribed , be well 

viewed, and the method in finding them ' out be 
well conſidered, it will appear , that if an An- 
nuity, payable by yearly payments , be all for- 
borne to the end of any number of years, and 
the utmoſt improvement thereof be made at 
Compound Intereſt,the total tyen due at the end 
of rhe ſaid Time, or Term of years, will be the 
ſam of a ſeries, or Rank of continual propor- 
tionals as many in *umber as the: years of the 
Annuities forbearance, the firſt being the Annui- 
ty, or yearly payment it ſelf, and the ſecond 
proceeding from the firlt after the ſame Rate 
or proportion as 100/. and its Intereſt for a 
oo added together , proceedeth from 100 I. 
and after the ſame Rate doth the third proceed 
from the ſecond, and the fourth from the 


third, Cc. 


— 
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'The manner of Calculating the 


following Third TABLE. 


And upon this Rule is grounded the Calcula- 
tion of the following Table, which ſheweth what 
14. annuity (being torborne to the end of any 
number of years to come, n9t exceeding 30) 
will be increaſed to. Compound Intereſt , being 

computcd atiter any of the Rates mentioned at the 
head of the Table. 

But conſidering that as an Annuity increaſeth 
yearly at Compound Intereſt, the ſum due at 
cach years end, Is the ſum of a. ſeries of conti- 
nual proportionals equal in number to the year- 
ly payments, and that the firſt number is the 
annual payment its felf, therefore may a Table 
to ſhew the Annual increaſe of 1/7. Annuity with 
great caſe be made from the Firſt Table, ſhewing 
the, yearly increaſe of 1 /. at Compound Intereſt; 
as W1ll plainly appear by what followeth. 

* Let ns pitch upon making the Collum of 6 per 
- Cent. 'per . Anim, in the third Table? Look in 
the firſt Table, and you will find the Collum of 
| & per Cent. to have for 1ts firſt- number 1.86, and 

the ſecond number 1.12360 &c. And to make 
the Collum of 6 per Cext. in thethird Table pro- 
ceed thus , for the firſt number in the ſaid third 

Table put 1, or 1.00000 , and for the ſecond 
number in the third Table, take the ſum of the 
firſt. number in the Third Table (which 1s 

1.00000, ) and the firſt number in the firil 
Table (which is 1.06) and that makes 2.06 e's 

NS (riele td ti C- wy on Wee: 2; = a 
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the faid ſecond number ; then add the ſecond 
:ymber in the Third Table, to the ſecond in 
the firſt» and their ſum is the third number in the 
rhird Table ; then add the faid third number to 
che third number in the firſt Table, and their 
fm is the fourth number in the third Table, &c. 
and after this manner proceed till you have : 
made all the numbers in the ſaid Collum of 6 per 
Cent. And after the ſame method are the reſt of 
the Collums made, (the firſt number in each be- 
ing I- Or 1.00000) mitatis mutandis. 

But here note, that the numbers in the ſaid 
firſt Table ought to be continued to more pla- 
ces than are there expreſſed, to prevent the er- 
rors that elſe may be found in the third Table, 
by adding of  defeftive Decimals. | The uſe of 


the aid Table is ſhewn immediately after the 
jame. | 
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'The Ute of the third TABLE. Þ 


The numders 5,6, 7, $8, 9, 1o at the head of 
the Table are the ſeveral Rates of -Intereſt, of 
1007. fora year, and the numbersplaced in the 
ſeveral Collums under thoſe numbers, ſhew the 
[early increaſe of 1 pound Annuity , at the 
ame Rate of Intereſt as it 1s placed under, and 
for ſo many years as it is placed againſt in the 

_ Collum of years on the left hand of the Table; 
and the uſe of theſe numbers will be manifeſt by 
the method uſed in ſolving the. following Que- 
tion, VIZ. 


\ 


There 1s an Annuity of 34 {.—8s. payable by 
yearly payments, forborne unto the end of 

© ,  Fweelve years; Now, | demand how much 1s n 
- due at the end of the ſaid Term, Compound 
Intereſt beingallowed at 6 per Cent. per Annum! 
Facit 580 {.-65s.-6 d. and ſomewhat more as 


will appear by the following operation. 


The increaſe of the ſaid Annuity being pro- 
poſed at 6 per Cexr. I look in the Collum which 
hath the number 6 placed at the head of it, 
and agAnft the number 12 in the Collum of 
years'l find the number 16. 36994 which ſhewerh 
thatif 1 /. Annuity be forborne to theend of 1 2 
years, and there be allowed Compound Intereſt 
at 6. per Cent. .it will then be increaſed to 
16.86994=161.—17 s.-04.: d, therefore I ſay 
by the Rule of Proportion. | 
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X 16.86994 4: 344 : $80.325936 
344 We 

of 6747976 

of 674.7970 

1e $O60932 

16 _ pe 

ec 580325936 

[6 

IC Whereby it is apparent that thoſe tabular nam- 


> WW bers are only Multiplyars for the producing of the 
7 Wl amount of any given Annuity for any number of 
- WM years not exceeding 139, any Rate of Compound , 
Intereſt, being allowed from 5 to 10 per Cent. 
Incluſive, &c. - | a | | 
; "WW? 
VH. Queſtions concerning the increaſe -of 
F Annuities at Compound Intereſt may -be. like- 
Wl viſe ſolved by the firſt Table, in this Chapter, 
according to the following method, viz. 
When an Annuity 1s in atrear , and 1t 1s-re- 
quired to know to what ſum tit is augmented, 
Compound Intereſt being computed, &c. - Find 
out what principal will in one year galn the An- 
nual Rent propoſed , allowing _ the propoſed 
Rate of Intereſt. Then (as is Taught in the 
uſe of the ſaid: firſt Table) find the increaſe of 
the ſaid principal for the number of years, and 
at the Rate/of Intereit propoſed, and from the 
amount thereof ſubtract the faid principal; then 
wIll- chat remainder be the amount of the.given 
Annaity for. the given time, as will appear.by 
blving the firſt Queſtion of the ſixth 20 be- 
+ fore-. 
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fore-goling, which is this, viz. there.is aa Annyi- 
ty of 150 /. forborne to the end of 5 years, 


what 1s 1ts amount at 6 per Cent, per annmmy Com- 
pound Intereſt? 


Now to anlwer this, I find out a principal 
that at 6 per Cexr. will gain 1504. in,one year, 
which I do by the following proportion, viz. 


I. L [. /. 
6-00-5410 52400 


'So that I find 2500/7. to be the anſwer, then 
ſuppoſing the ſaid principal 2500/. to be put 
out to Intereſt at 6 per Cent. Compound Intereſt 
for 5 years, look in the firſt Table -in the Col- 
Jum of 6 per Cert. and againſt '5 years you will 
find 1.3382255, &c. which being mult:plyed by 
25Cco', produceth 3345.563944 from which it 
you ſubrraft the ſaid principal 2500 /. there 


; will remain 845-.563944 for the anſwer which is 
the ſame with, that found before. 


VII. When an Annuity to continue any num- 
ber of years is to be bought with ready money, 
there ought to be paid ſo much money, as . being 
put out at Compound Intereſt, at any Rate, and 
tor the time of the Leaſes continuance, its to- 
ral amount may be equal ro the utmoſt im- 
provement of the faid Annuity, being all for- 
borne to the Lime of the Leaſes expiration, Com- 

.pound Intereſt being Com- 

The manner of findins 'pated at the ſameRate.And 
tne preſent worth of the manner of finding out 
annuities, Rebate being tuci a preſent worth, 15 35 
all wed at Gap. Im. 1n tae toilowing Example 
|». VIA 


F 


hap- IJ. Componrs Intereſt, 12x 


, There is an Annuity of 465. 38001216. to 
antinue 5 years what 1s1ts preſent worth, als 
wing, Rebate after the Rate of 6 per Cenz. per 
mmm; Compound Tntereſt ? 


Fo 


Here it. is plain that there muſt firſt be chm- 
mred the preſent. worth of the faid Annuity? 
ive at the end of the firſt, ſecond, third, fourth», 
and fifth years, and the ſum of all theſe preſent 
yorths, will be the preſent worth of the ſaid an- 
nuity, as will appear by the following work 

hich, is wrought by the fourth Rule- of this 
Chapter. | 

The preſent worth ofy 7. 
458.358001216 /. dueat the end b441.967936 
ot the firſt year 15 -— 


a 


The {ame ſum due at the) 
end of two years, Is in ready 416.2556 
money worth NN —_— 


The ſame ſum due at the? , 3.26 
end of three years is worth —.5 722 
The ſame ſum duear the end ?} 
; SS; 
of four years is. worth --—- S ?/ 


The ſame-due at :the end of / 
hve years is worth in ready. > 3 
Money, —— --—— -,--- \ - 

Theſum of all the fail pre- z - 


| X I 72 
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A 
Which is the preſent werth- of an Annuity of 
4 8.30212;6tocontinnge 5 years Rebate, being 


k 
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allowed at the Rate of 6 per Cent. per Annyn, 
Compound Intereſt. 


The conſtruction of the follow. 
ns TABLE IV. 


 Andupon the ſame grounds with the ſolution 
of the laſt Queſtion is calculated, the following 
fourth Table, which ſheweth the preſent worth 
of 1/. Annuity to continue any number of 
years, not exceeding 30, and payable by year- 
Ty Payments, -Rebate being allowed after the 
Rate of 5, 6, 7, 8, 9,, and 10 per Cent. per An, 
Compound Intereſt. 


' But the nature of the following Table being 
rightly conſidered, you will find the making ot 
it to be eaſily performed by help of the numbers 
in the ſecond Table of this Chapter. 


As for Example. 


Let us pitch upon the making of the Collum of 
6 per Cent. Firſt, I turn to the ſecond Tad!e, 
and by the numbers in the Collum of 6 p# 
Cent. ] do the work; The firſt number in te 
ſecond Table, I make to be the firſt number Il 
the fourth, and to that fourth I add the ſecond 
number in the ſecond Table, and their ſum | 
the ſecoud number in the fourth Table ; then [9 
\ this ſecond number dolI add the third number !" 


the ſecond Table, and their ſum is the third oo 
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her 1 thefourth Table, and after the ſame man- 
ner are all the reſt'of the numbers in that Col- 


lum made, and alſothoſe in the reſt of the Co 
lms» Htatis mutandss. 


But 'remember when ever you calculate one 
Table by the help of another, to continue the 
Table you make uſe of, to more places than you 
intend the numbers in your Table to conſiſt of 
for fear of errors through the Addition of De- 


feftive Dectmals. 
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The Uſe of the foregoing TABLE, 


-.. The firſt Collum is the number of 'years from 
x to 30, and the number 5, 6, 7, 8, 9, 10, at 
' the head of the Table are the Rates of Intereſt 
of 100./. for a year, and the numbers in each of 
theſe Colloms under the faid Rates of Intereſt, 
are the preſent worths' of 1 /. Annuity. to conti- 
nue for the number of years which' is placed 
againſt them, allowing Rehate after the rate of 
Intereſt at the head of each Collum, and are Mul- 
tiplyars ſerving - to find the preſent- worth of 
any other Annuity, as will appear by the fol- 
lowing : IE 
__ Example. "Is 

There 1s an Annuity of 48/7. to continue 12 
years, and. payable. by_ yearly payments » to be 
| Told for preſent, money, I demand ' what it 1s 
worth, allowing Rebate at 6 per Cent. per Av 
mm, Compound Intereſt. ? Facit 402.424=40/. 
- 8s. os 34. which is thus found out by the fore- 

going Table, viz. look in the ſaid Table, .in the 
Collum- of 6 per Cent. and againſt 32 in the Col- 
lum of years, you - have this number ; 6 
8.83384. which .is the preſent worth. of 1/ 
. Annuity to continue twelve years, Rebate bt- 
| Ing allowed, &sc. therefore by the Rule of pro 

portion, I ſay, CY 
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So that I find the anfiver to be 492.42432) 
which is found by multiplying the ſaid Tabular 
number by 48, as you ſee by the work. 
Otherwiſe. find a principal which 'may bear 
ſuch proportior:.to the given Annuity (that is to 
be Rebated) as 100 beareth to the Rate of In- 
tereſt . allowed: in the Rebate. -Then. find the 
preſent-worth - of this principal ſo found, by 


the DireCtions given in "the ule of the ſecond 


Table of. this Chapter , then ſubtra&t the ſaid 
preſent worth from the principal found as be- 
fore,. and the remainder wul be the preſent 
worth,of the given Annuity ., - Rebate being at- 
lowed as propoſed. * * Ne OS 


Example. FIaF, . 
| Whet.is the preſent, worth of an Annuity of 


50.1. to continue 3 years, allowing Rebate at 


8 per Cent. per Annum, Compound Intereſt ?_ 

_ Firſt; 1 find a principal that ſhall be to the 
given number 5© as 1091s to 8 which I find tobe 
6251. by the following proportion, viz. . 


4, -__ I. l. | L.. | 
3 ; 190+ :: 50 <. 625 


* 
dl. 
» 
. % . 
— < £ % 
8.4 Q 3 w > | 
. bl _ KI . Ku . 
” F # ? _ 
- @ ,. Jes p 
- y = ff . 
A / þ | $*rE ». To. = . 4 - q S*., Y. » 
4 > a > & 4 * at's © = \ - F : - «a4 4 - - ky f " ®, 


"ft 
4 * % 


*4 
@ 4 . 


186 Compound lntereſt, Chap. 12 


\ Then by the ſecond Table 1 find the prefer; 

worth of. 625 /. which is 496.145 1. which | 
ſubtradt. fram the ſaid principal 625 l.. and there 
remaineth 128.855t:=128L-17s:—1 Ad. fer, 
which 1s the preſent worth '6f 501. per annun 
to continue 3 years, Rebate being, allowed at 
per Cent. per annam, Compound Intereſt. 


Moreover by the numbers in the foregoing 
fourth Table, you may at firſt fight diſcover 
haw .many-years purchaſe any Leaſe to continue 
any oem er of years, not exceeding 30, Is worth 
in ready money, Compound Int. being Compu- 
ted on both ſides at any of the Rates mentioned 


7” 


Wt the. head of the Table. 

UN Suppoſe there were a Leaſe ifſning out of 
Lands tocontinue 16 years to be fold for re 
dy morey , allowing Rebate art 8. per Ct. per 
Aunita, Compound Intereſt, I demand how ma 
py- years purchaſe the faid Leaſe is worth ?. 


Lookin the Table 4, in the Collom of S per 
Cont. and againſt 16 years you will find 8.85136 
which ſheweth that.-it-is-worth 8.85136 years 
purchaſe which 1s ſamewhat above 8 years, 3nd 


Quarters ; But if the ſaid Leaſe had Heen of 


Jouſes,, and 10 per Cert. were thought a tonve; 
nient allowance for. the fame, then you will find 
It; to be worth 7.2371 years purchaſe Which1s 
7 years, and aboye 3 quarters putchaſe. . 


IX. When there. is a ſum of money propoun” 


ded, and jt.is required to know what annuity t0 


on a 


» 


43 © "an. T7 


min, wy A _ > ﬀ8R--: & mt © 


— 


continue any given number of .years, it will 
purchaſe according to any given Rafe of Inte- 
reſt, you may ſuppoſe any annuity 

at. pleaſure, then by the directions Of thepurchaſe 
given in theuſe of the fourth Ta- of Annuities at 
ble 3 or elſe by the eighth Rule Corp. /ntereſt. 
of this Chapter, find the preſent 

worth of the ſuppoſed annuity for the number 
of years, arid at the rate of Intereſt propound- 
ed, which being done, you may find what An- 
nuity to continue the fame number of years, the 
ſum propoanded will purchaſe by the following 
proportiony vez. p< 


As the preſent worth of the ſuppoſed Annuity, 
Is to the ſaid Annuity, 

So is the fum propounded, 

To the Annuity required. 


As for Example. 


Let it be required to find out what Annuity 
to continue 4 years, 800 1. preſent money will 
purchaſe, Compound Intereſt being compurcd 
at 6 per Cent. per Annum ! Facit 230.873 1. 


Firſt, Suppoſe an Annuity at pleature, to con- 
tinue for 4 years, as ſuppole 1501. rhen do I 
hnd: by the eighth Rule of this Chapter the pre- 
lent worth of the ſaid Annuity te be 5 19.765841.. 
therefore by the Rule of proportion / ſay 


l. SL 1 ra 
519.76584, &c. : 150 : : 800 : 230.873 


©: 4 10:59. ...The 
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The Conſtruction of the follow. 
'mg LABLEV.,. 


Upon the Reaſon of the foregoing Rule iz 
prounded the Calculation of the following Ta- 
le for the purchaſing of Annuities; and it may 
ſomewhat more readily be calculated thus, viz. 
 _ Tt isevident by the conſtruttion of the firſt 
Table of this Chapter, that 1 /. preſent is equi- 
valent to 1,06 /. due at the end of a year to 
come; therefore 1s 1.96 the firſt number ir the 
Collum of 6 per Cert. of the following Table; 
becauſe 1 /. will purchaſe 1.06 /. Then it is alſo 
evident by the fourth Table that the preſent 
worth of 1 /. Annuity to continue two. years at 
the ſame rate is 1.83339, &c. that is," 1.333 39, 
&c. will purchaſe a Leaſe of 1i/. per Annum to 
continue two years, Compound /ntereſt, being 


allowed at 6 per Cent. therefore Dy the Rule of 
3 Direct, 7 By. 


L. Es 
I. the. : 1-3: 1: 5454396 


By which I find that- t 1. ready money will 
buy a Leaſe of . 54543 1. per Annum to continue 2 
years, therefore it is the ſecond nutnber' in the 
following Table. Likewiſe by the fourth Tablc 
1 find that 2.67301 is the preſent worth of 1 / 
Annuity to continue 3 years at the ſame rate of 
/ntereſt, wherefore by the Rule of Proportion 
Fi Ys | 
l. [. 8 l. 

- 2.67301, &c« 31 2: +3741 1 &c. 
ie £445 + tb + 2 Where 
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Whereby I find that 1 /. will purchaſe an An- 
nuity of .37411, to continue 3 years. Com- 
pound Intereſt being allowed at 6 per Cent. where- 
fore +374II 1s the third number in the ſaid 'Ta- 
ble ; Whereby it 1s evident that if you divide 
1, or Unite by the ſeveral numbers in the ſaid 
Collum of 6 per Cer. inthe fourth Table , ſuc- 
ceſlively, the ſeveral Quotients will give you the 
numbers ſucceſſively , for the Collum of 6 per , 
Cent. 1n the fifth Table; And after the lame 
manner are all the numbers in the other- Col- 
Iams of the ſaid fifth Table found out (except 
the firſt number of each Collum, which muſt be 
the ſame with the firſt numbers in each Collum: 
of the firſt Table) mutatis mutands. 

But 1t 1s abſolutely neceſlary that the numbers 
in the {aid fourth Table, be continued to more 


places than are there expreſled, to prevent the 
errors that otherwiſe will ariſe, by dividing by 


_- 
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The Uſe of the foregoing Table V: 


The ule of the foregoing Table will appear in 
the ſolution of the following Queſtion , 1, 

"A Merchant hath 1500 /.-by him, which he i; 
willing to lay out-upon an Annuity, iſſuing out 
of Lands. to continue 20 years, beginning pre 
fently, Compound Intereſt being Computed on 
both Caes at. 6 per Cent. per Annum. . Now I de- 
mand what Annuity the faid ſur will buy ? 
Facit 130.771.=1301.—15 s.-o5 d. very near. 

*To anſwer this Queſtion, look in the Collum 


of 6 per Cent. of the foregoing Fifth Table, and: 


againſt 20 in the Collum of years I - find . 08718, 
which is the annuity that 11. preſent. money 
will purchaſe to continue 206 years, wherefore by 
the Rule of 3 Direct, I ſay 


=] l. L 
: 2. 08730, 2-5 TFGO. 2: 130.77 


-X. Queſtions. concerning the purchaſi ing of 
Leaſes and Annuities may be ſolved very well by 
the numbers in the Fan Table, if you make 
thei Diviſors inſtead of Multiplyars. 

.Let-the laſt Queſtion be propoſed, and ſolved 
by the fourth Table viz. . 

'What: Annuity ta conrinue 20 years will 1500/. 
ready Money purchaſe, Compound Intereſt being 
_ allowed at &per Cem? - — 

1 "To an{wer this, I look in'the fourth Table, 
in the Collim” of 6 per Cear. againſt 20 years; 
and there 1 find this number, viz. I 1. 459925 
which is the preſent worth of 1/. Annuity to 
continue 20 years, Compound Interelt being al- 
lowedat 6 per Cent. And if it be the preſent worth 


of 17. Annuity, I conclude it will purchaſe An 
N- 
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Annuity to continue the ſame number of years, 
rin M yherefore I fay by the Rule of 3 Direct, 
V12, L bndt 
e ls 
Out 
Ire. | 
On So that the Anſwer is the ſame with the for- 


de- nf » Which was found by help of the Fifth 
Table. 

All the foregoing Tables might have been con- 
tinued to any greater number of years at plea- 
ſure 5 But although theſe Tables are caltulated 
but for 30 years; yet may they be made ſervice- 
able for years above 30, as ſhall be ſhewed by 
and by. ,; 


l. We E. 
- 11.46992 EEE WT 1500 . 130.77 


Arit hmetical Queſtions to exerciſe the Learner in 
the Precedent T ables. 


Queſt. 1. There isa Leaſe of 20 years to be- 
zin preſently, which in ready Money is worth 
1200 [, But ſuppoſe the ſaid Leaſe were not to 
begin till the expiration of 8 years, / demand 
what would then be the preſent worth of the 
aid Leaſe Rebate, being allowed at 8 per Cent. per 
Annum, Compound Intereſt ? 

The main intent of this Queſtion is to ſhew 
the uſe of the ſecond Table, for it you find the 
preſent worth-of 12co7. due art the end of 8 
years, at $ per Cent. the Queſtion 1s. anſwered, 
which according to the Directions given after 
the ſaid Table, will be found to be 648.3216. 
=648l.—06 s.—05 d. Ws 

Queſt. 2. A Oweth to B609/7. tobepaid in 
6 years, viz. 1001. every year, but being weak- 
ned in his Eſtate, is not ableto performe z but 

| | : y All oa 
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an Eftate being to come into his hands at the 
end of - to years; B 1s willing to forbear it a 
till then, and to be allowed Compound ITntereft 
at 8 per Cent. for his forbearance; 7 demang 
_ much will be due to B art the 10: years 
end ! 

This Queſtion 1s ſolved by help of the third 
and firſt Tables ; for firſt 100 /. 1s to be paid in 
the nature of Annuity for 6 years ; therefore by 
the third Table / find the amount of an Annuity 
of 1001. to continues years at 8 per Cent. which ig 
733-5921. and will be.quet the expiration of 
6 years, and then is that ſum to be forvorne to 
_ theend of 10 years, which 1s 4 years after the 
6 years; which being a ſingle ſum, its amount 
is found by the firſt Table to be 998.037 /. &c. 


which 1s the Anſwer to the Queſtion. 
Oueſt. 3. There is a Leate to continue 21 


years to be ſold for 1000 1. but the Leſſee deſi- 
reth rather to pay an Annual Rent : Now the 
Queſtion is what that Annual Rent ought to be, 
Compound J1ntereſt being computed at 197. per 
Cent. per Annum ! 

The intent of this Queſtion is to find what 
annuity to continue 21 years 1000 will purchaſe, 
at 10 per Cent. which is to be done by the Fifth 
Table, thus, | 

Becauſe the time is for 21 years s look in the 
Collum of years for 21, and juſt-againſt it in the 
Collum of io per Cexe. you will find . 11562, by 
which multiply 1009, and the product is 1 15.629. 
and fo mach will 10091. purchale for 21 years al 
10 per Cent. Compound 1nterelt. 

Queſt. 4. AandB have each of theni a [Leaſc 
to continue 20 years; A hath 8o /. per Aznum; 


aadB 1:01. per Annum, and they agree to make 
- Jy Alt 
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an exchange, upon this condition, that 4 ſhall 
pay in ready money the exceſs of his Eftate, al 
owing him Compound Intereſt at 5 per Cer. 
Kow I demand how much ready money 4 ought, 
to give B upon this exchange, according to that 
condition ? g 

Subtra&t 80/7, from 1207. and the remainder 
is 401. and ſo much per ammum is the Leaſe of B 
worth more than that of 4, therefore 4 muſt 
pay B ſo much money as will purchaſe 40 7. per 
Annum to continue 20 years at 8 per Cert, which 
by the third Table will be found to be 392.7256 4. 

Queſt. 5. There is a Houſe to be let by Leaſe 
for 21 years, for which the L eflor will have go1. - 
fine, aud 70 1. per Aunum, but the Leflee is wil- 
ling to pay the greater fhne, that he may have 
the Rent but 49 /. per annum, now 1 demand 
what fine he ought to pay upon that condinon, 
Compound JUatereſt being allowed at 5 per Cexe. 
per annum ? 

Take the Difference between 4o and 70, which 
is 30, for theabatemenr in the yearly Rent for 
21 years; Then by the fourth Table find the pre- 
{nt worth of 3ol. per ann for 21 years at 8 
per cent. Which is 300.5043 {,==300 {.—10 5,—01 d,* 
which added to the faid 5oL fine makes 
$5ol.—10 s.-01 d. for the fine to be paid upon 
the ſaid Condition. 

Oxeſt. 6. There is a Leaſe to belet of 207. 
per auzun, and 250 L. fine for 24 years, and the 
Leſkeis willing to pay the greater Rent, that 
be may pay bat, 501. fine, now / demand what 
Rent he ought to pay upon that coudition, Com- 


pound Intereſt being computed at 7 per cent. per 
annum? . 


F | « 


EF F, La "Wropmelerees” "Ai: P. 1 jþ 
= 5- oF manifeſt,” that-if the leſffor taket JO l. 
| e abateth 200 , therefore find by t e fifth 
k 900 _ what. Annuity, to continue 24 years, 2001, 
will purchaſe at 7 per cent. The Tabular. nums, 
ber is 08748, "which multiplyed by 260 produ- 
ceth 1t7.,436=17 1.=85.—94. and ſo much muſt 
the Lelle: raife his Rent. if he will havey200/. a. 
bated of his 7 5m to which- if you .add 201. the 
gr Rent, the ſum is 37 {.<085.—09.d. for 
e yearly Rent to be paid to atisfie the ſaid 
_ Condition. _ 
"Queſt. 7. Whit annuity to contin 20 years, 
may / grant preſently, for 9001. to. be paid 6 
years hence, accompting 6 Þ#r cent. per annum, 

| Fgompo und Intereſt? 
Firſt; find by the. Second Table the preſent 


worth of goo. "tre ſix years hence, at 6 per-cent 
which Is 634- 464 1.=634 1.-09 5-03; d. 
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Then by the Fifth Table find what Annuitytc to: 


continue 20 years 634-464 will purchaſe at's per 
cent. And you will find the ONT to be 


55-31257152 [;=55 L,-065,-03& and ſo muchl 
ought to grant yearly 'for 20 years for 9001. to 
be paid me at theend of 6 years. 
| Oueft 8. I have 6 years of anold Leaſe, yet 
to come; and would take a new Leaſe in reverir 
on for 21 years, after the expiration of the old 
Leaſe, the annual Rent whereof is 401. But / 
would pay ſuch a ſum of money preſent as a fine, 
that'for my Leaſe in Reverſion for the faid 21 
years, 1 may pay but 15 4. per Anion , Now 1 
demand how much preſent -money- 7 ought £0 
pay the Leſſor, to ſatisfie theſe conditions, Com- 
pound /ntereſt being computed at 8 per cert. 
The difference between 40 and 15 is 25, and 
ſo much the Leſſee delireth to hayc abated } k in 
6 | 
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Rent, whefefore by the fourth, Table find the 
eſent worth of 25 per aunumfor 21 yearsat 8 
er Cent. which 1s 250.42025 .— 250l.- 08 s.—05d. 
Then by the ſecond Table find the preſent worth 
of 250.420251.. due at the end of 6 years to 
come, at 8 per Cent. which. is 157.807 !. &c.= 
1571.--16s.—0r !. And'ſo much ought Ito 
give to fatisfie the {aid conditions. 
Oueſt. 9. There is a Leaſe- to be let for 12: 
years, for 20 / per Aunim, and 2co L, fine, : but 
the Leſſee defireth” to take a Leaſe of the ſame 
for 21 years, and to pay the fame Rent ; the 
Queſtion 1s, what fine ought to be paid for the 
Leaſe of 21 years, accompting Compound In- 
tereſt at. 6 per Cent ? Facit 280 1,—12 $.—05 de -- 
By the Fifth Table ſeekwhat Annuity. tocon- 
tiaue 12 years, 2001. will purchaſe at 6 per Cerr.. 
which you will find tobe 23.8541. Then by ths 
Fourth Table find the preſent worth of 23.3541: 
Annuity to continue2 1 years at 6 per Cert. which 
280.620 /. &c.=2801.—125.- O5 d. . and” fo. 
much ought the Leſſee to pay for a fine, to have . 
tis Leaſe for. 21 years. TESTER NES 
Queſt. 10.' A Gentleman hath 1000 {, which 
i& would lay out to purchaſe an Annuity of. 
1007, tobe paid by yearly payments. Now the 
Qeſtion 1s, how: many years mult the ſaid An- 
Muty continue, Compound intereſt being allow- 
& on: both. ſides at B per Cent. per Annum ? 
Firft,: Divide 1c09 by 100, and the Quotient 
Wil be 10, ' which ſheweth that the Buyer giveth 
lo years purchaſe for the ſaid Annuity. 
_ Thenin the Fourth Table, andin the Collam 
8 per Cent. look for- the number 10 , which 
annot be exactly found, but the neareſt to-it 
aJleks than it, Is 9.818 is which is placed againſt 
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20 years, and the neareſt to it greater than it is, 
s 10.01681, therefore I conclude that the. An. 
nuity muſt continue aboye 20 years, but not 2; 
years, and toxfind out how muck it muſt continye 
more than 20 years, I work thus, viz» Firſt, 7 
find the Difference between the ſaid Tabular num. 
bers 10.01681 and 9.81814, which is .19867, 
Then I find the difference between the lefler of 
the ſaid Tabular Numbers, viz. 9.81814 and 
10, the Number that I would find in the Table, 
which is .18186, then by the Rule of proportion 
_ I fay 
L. year L. year 

H9-: 1:2 0 : a 

- Which is as much as to ſay, as the greater 
Difference .19867 is to one year; ſo is the leſſer 
Difference to .9153 parts of a year, which iz 
47 weeks, and 5 dayes, therefore the number of 
years ſought in the Queſtion 1s 20 years, 4.7 weeks, 
and 5 dayes. 

Queſt. 11. A Gentleman bought a Leaſe of 
100 /. per annum to continue 18 years, for 9601. 
now 41 demand what Rate of- Compound Intereſt 
was there implyed in iuch'a bargain? 

To Anſwer this, Firſt, / divide 960 by 100, 
and the Quotient is 9.6 which ſheweth how many 
years purchaſe it was worth ; Then becauſe the 
Leaſe was to continue 18 years, I look in the 
fourth Table in the Collum of years for 18, and 
carry my eye cxattly in the line againſt it, look- 
ing for, the ſaid Quotient 9.6- which. I cannot 
find exattly, but the next (leſſer) number to 1t> 
is, 9-37188 in the Collum of 8 per Cent. and the 
next (bigger) number to it is 10,0590S,, in tÞe 
Collum of 7 per Cent. wherefore I conclude that 
_ theRate of Intereſt implyed is between 7 and | 

- | | pe 
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$70 and to know how much it is more than 

, Ido thus, Take the Difference between the 
IO faid Tabular numbers which you will find 
to be .68720 alſo ſubtra&t (9.6) tfe ſaid Quo- 
tient » from 10.05908 ( the greater Tabular 
mmber, and the remainder 1s .45908 , Ehen by 
the Rule of Proportion, 7 ſay, 


"A l. l. l. 
.68720' : 45908 2: : 1 21.6680 


That 1s to ſay, As the Difference between the 
two Tabular numbers 1s to the lefler Remainder, 
jo is1/. the Difference between 7 and 8 per 
(?nt. to -665. the proportional part to be added 
to 7/. which 1s' 13 8. — 04-4 4. ſo that 70. 13 5. 
04: 4. Is very near the [Intereſt required. . 


How to find out Tabular Numbers for years excee- 
ding 3O- 


It may many times fall out, that the number 
of years propoſed in a Queſtion, may exceed the 
number of years limited in the foregoing firlt, 
kcond, third, fourth and fifth Tables, and in 
luch caſes that defeCt may be {upplyed by the me- 
_ uſed in the ſolution Y the following Que- 
lons. 

Queſs. TY. Suppole 50/7. were put out to /n- 
(ereſt at. 5 /. per Cent. Compound ſntereſt for 40 
Rars, 1 demand how much it will then be ' 
Mounted to ? 

This Queſtion is to be ſolved by the firſt Ta- 
We, thus viz. Take any two Numbers in the 
Pllum of years, which together will make vp 
I and Then take the Tabular numbers in the 


E:2 | Collum- 
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Collum of 5 per Cent. which ſtand againſt thop 
two numbers, and multiply them together, ang 
then multiply that product by %o/. the given 
ſum , and the laſt product will be the An. 
{wer. 

| -As ſuppoſe you take 3o and 10, or 21 and 1g, 
or 31 and'9, or 25 and 15 &c. 


But we will pitch upon 30 and 10, and the 


Tabular number againſt 30 in the Collum of ; 
per Cent. 1s 4.32194, and againſt 16 1s 1.62889 
which two numbers being multiplyed, produce 
7.03996, Cc. which 1s the amount. of 1 /. for 
40 years at 5 per Cent. then 1 multiply 7.03996, 
&c. by Sol. and the product 1s 563.1971. &c, 
—$503 L.—03s5.—1I1-. d. fere. 

The Anſwer would have been the ſame, if we 
had pitched upon any other two numbers to have 
made up 40. And for Tryal hereof, let us pitch 
upon 25 -and 15, the Tabular number againſt 
25 15 3.38635, and the tabular number againſt 
15 years is 2.07892, 2nd the produdct of theſe 
two tabular numbers is 7.0399, Cc. which mul- 
tiplyed by 80, produceth 563.197 /. as beiore, 
and ſo much will 807. be increaſed to in 40 years 
at 5 per Cent. per an. Compound 1ntereſt. Thelike 
1s to be underitood for any other number of years, 

Oueſt. 13. Suppoſe-420 /.-to be payable at the 
end of Fo years to come, What 1s its preient 
worth, Rebate being allowed at 5 per Cent. pt 
Annum, Compound Untereſt ? 

This Queſtion is of the ſame nature with thoſe 
belonging to the ſecond Table, and is anſwered 
thereby, according to the method uſed in folvinz 
the Jaſt Queſtion by the firſt Table, viz. the 


ven time being 50 years ; 7 pitch upon 30 aqÞ 


20, and the tabular number againſt 30 1s.2313Þ 
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ard that againſt 20 1s .3763389 and the produ®& 
of theſe rwo13 .087203, &c. which is the preſent 
worth of i/: due 50 years hence at 5 perCert, per an. 
wie:tfore / multiply .08%7203, &c. by 4.20, ard 
the product i Is 35.625 44, Cc.=361. 125.64. and 
{> mach 1s the preſent worth of 4207. due 50 years 
heave at 5 per Centr, per an. Compound Intereſt. 

"/zeſt. 14, An Heir being beyond the Sea, did 
not return till 36 years. after an Eſtate of 30/7. 
jy Annum was fallen to him by the Death of 
thz proprietor ; the Queſtion is, what was then 
62 ro him; Compound Intereſt being computed 
at 6 per Cent. per Annum * 

This Queition 1s of the nature of thoſe be- 
longing to the thira Table, and the manner of 
/Jving IT 15 thus, viz, 

Find out {by the ſeventh Rule of this Chapter) 
was Principal will in one year gain'30 /. at 6 
per Cent, by the following proportion: 


[ [. 
6: 2-300 


Having found 5001. to be the principal, ſeek 
(ater the manner of the 12 Queſtion) by the 
irſt Table the Amount or /ncreaſe or 500 /. for 36 
uk at 6 per Cent. which you will find to be 

973.5993 4. &c. from which it you-ſubtraCt the 
bi principal 500 |. the remainder is 357 3. 5991. 
Cc.=35731l.—125,— 004. fere. And fo mach 
Was due to the heir at his return. 

, Queſt. 15. There is an Annuity of 30/. to con- 
live 5 37 years, the Queſtion 1s, what it is worth 

ready money, Compound /ntereſt being com- 
Wted at 6 per Cent. per Annum e 
| By the ſecond, Way of ſolving Queſtions under 

P 3 $ R __the 
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the fourtly Table, find a principal which wijj 
gain 3O', in one year, at 6 per Cent. which is here 
5004. then according to'the method uſed in fy). 
ving the thirteenth Queſtion foregoing, find the 
preient. worth of 500: for 37 years at 6 per 
Cent. which will be Red to be 57.8965 37 which 
ſabtrafted trom 500 /. leaves 442.1034, &c.— 
4421, 25.-9 34. And fo muchis the preſent worth 
of the foretaidAnnuity. | 2 

——_ 

Queſt. 16. What Annuity to continue 40 year; 
will 5co /. purchaſe Compound 1ntereſt, being 
computed at © per Cent. per Annnm ! 

Its evident by the tenth Rule of this Chap- 
ter, . that if you find out the preſent worth of 
r /. Annuity for any number of years , and at 
any. rate of Intereſt, it may ealily be found gghat 
Annuity to continue the ſame number of yezrs 
any other ſum will purchaſe at the ſame Rate of 
intereſt by one fingle Rule of 3Dire& ; Therefore, 

Find out the Preſent worth of 1/. Annuity to 
continue 40 years at © per cent. by the method 
uicd in ſolving the laſt Queſtion, which will be 
found to be 15.046321.= 15. —o0s, —114. 
which fum of Money will purchaſe an Annuity 
of 1.7. to continue 40 years at 6 pez cent. therefore 
ro know whet Annuity 5007. will purchaſe for 


the ſame Time, ſay by -the Rule of Propor- 


(f * R* - J. [. 
re4- 04832; 74: ' 2 .33; 230 & 
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«which will be found to be 33. 230 &c. | 

331.— 04 5.-—07 ; d, fere, and ſuch an Annuit| 

to Continue 40 years will 500/; purchaſe /nterep 

_ being Allowedat 6 per cen. __ _ 
a a. F1N-1.5, 
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- The meaning of ſach CharaGers 


as are uſed in the Enfſuing 


T reatile. 


- + FS the ſign of Addition, and is as much as to 
lay plus, fignifying that the Numbers or 
Quantities between which it is placed, are to 
be added together as 4+ 7 lignifyeth that 4 and 
7 areto be added together. 
 — b the ſign of ſubtra@ion, and as much as 
to: lay minw, ſignifying that® the Number 
which followeth it is to be Subtrafted out of the 
Number .which precedeth it, 'as 8-5 ſignifieth 
that 5 is to be Subtracted from 8. 

x Is the ſign of Multiplication, and ſ{ignifyeth 
that the Numbers between which it is placed; 
are to be Multiplyed together, as 6*8 ſigniheth 
that 6and 8 are to be Multiplyed together. 

- = lIs.a fign of Equality, and fignifieth that 
the Numbers or Magnitudes between which 1t 15 
placed, are equal as 3+-6=7+ 2 ſignifyeth ga! 
3 'and 6 are equal to 7 and 2 : Likewiſe 
18-6==4+8=12 and 447=28 &c. If this be not 
a ſufficient Explanation, read the 13, 14, 153 


and 19 Sections of the Firſt Chapter of my 
Alzebraical Arithmetick. | 


SECOND BOOK 


O F MF 
ARTIFICIAL : 


ARITHMETICK. 


Reificial Arithmetick, is performed by 
Artificial Numbers, very fitly- cal- 
. led Logarithmes. 


h II. Logarithmes are borrowed 
Numbers which differ among themſelves by 


Arithmetical proportion, as the Numbers which 
they ſignified differ by Geometrical proportion 


- HE. Logarithmetical Arithmetick is an Artifi- 
cial uſe of numbers, invented for eaſe in Calcu- 
lation, wherein each natural Number is {o fitted 
withan Artificial, that what is uſually produced 
by Multiplication of Natural Numbers, is here 
effected by the Addition of their Artificial Num- 
bers; And what Natural Numbers performe by 
Diviſion, is here. effetted by the SubtraCtion of 
their Artificial Numbers, and what Natural 


,. . : , - 4 p 4 o "-- A X 4 : 1 
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Numbers do perform by long and tedious operati- 
ons1n the extraftion of Square, Cube,Biquadrate, 
&c. Roots, is here ealily ettefted by Bipartition, 
Tripartition,Quadrupartition,ec. of their Arti- 
ficial Numbers, and fo the hardeſt parts of Calcy. 
Jation is avoidede by an eaſfie proſthaphezreſts, as 
ourTrigonometricalCalculators of late have ſifh- 
. ciently experienced,by avoiding very tediousMul. - 
Ltiplicationsand Diviſions in the uſe of the Tables 
| of Natural Sines, Tangents, 

* The Lord Nepair, Secants to the Everlaſting 
Baronof Merchiſton Credit of the honourable 
zz Scotland. _ * Author of this late and 
incomparable invention. 


IV. The parts of 4rtificial Arithmetick are the 
fame with Nitiral Arithmetiok, but we ſhall 
treat of them in this order, viz. Firſt of the Na- 
tare of Logarithmes; Secondly of their Geneſis, 
or the Invention of the Table of Logarithmes 
And Thirdly , | of the uſe of the logarithmes 
ic Multiplication, Diviſion , the ExtraCtion of 


Roots, Cc. 


- 4 AL 
of - a 
L > ry "I 


Chap. 2. 


C HAP. 


Of the nature of Loga- 


rithmes. 


I. F Ogarithmes are numbers ſo fitted to pro- 
portional numbers, that themſelves Re- 

' tain equal differences. 
Let there beafligned a feries, or Rank of num- 


bers 1n Geometrical proportion, as thoſe in the 
Collume A viz. 1, 


23 4z 3, 16, 32, 
&c. And let there | 
be as many other 
numbers placed o- 
ver againit them in 
Arethmetical pro- 
greſſion, that 1s ha- 
ving equal Differen- 
ces as thoſe in the 
Collams B. C.D. E. 
or any other num- 
bers whatſoever of | | 
. the © like nature. |T02 
Then, 2048) iT | 
Foraſmuch as 4096 IS | 
theſenumbers in the SN) 
Collums:B. C. D.E. are of equal difference among 
themſelves , therefore ſhall they be the Logas- 
rithmes of the numbers in the Collume A, each.of 
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the Reſpettive numberagainſt which it is placed. 
So 1n the & Collume B. the number 4, 1s the Loga- 
rithme of 16 in the Collume A, and in the Col- 
lume C the number 10 1s the Logarithme of 16 
in the Collume A, and tn the Collume D, 29 is 
the Logarithme of 236 in the Collum A, &c. 

And as the Numbers i in the ſaid Collums B, C, 
'D,E, are Logarithmes of the Reſpective Num- 
bers in the Collum A, fo they may be Loga- 
rithmes of any other Rank, or ſeries of Num- 
DCrs1 in Geometrical proportion. 


TE. If four numbers are Arithmetica{-proporti- 
onals, either Continued, or Diſcontinued, the 
fum of the meanes, 1s equal to the ſum of the Ex- 
treames. 

Let us chooſe 8, 10, 12, 14, in the Collume 
C. I fay that the ſum of the Extreames, 8 and 
14 are equal to the fum of the two means, 10, 
and 12. For, 8 = 14=10+ 12=22. Or if they 
are diſcontinued as, 1o, 12, 22, 24, In the Col- 
lum C ;; for 10+ 24 = 12 + 22=34. The like 
of any other, this being a peculiar property of 
all Numbers ' that- are Arithmetically propor- 
tional. 


IH. Tf four Numbers are in Geometrical 
proportion, either continued, or diſcontinued, 
the produCt ariſing from the Multiplication of 
the tworextreams, is equal to the-produdt of the 
two means. 

So 4, 8, 16, 32, in the Collum of A are Geo- 
"metrical proportionals continued, and the pro- 
duct of the Extreams 4. and 32, is equal 'to the 
Bos of the means, 8, and 16, for, 4 * 32= 

x 16 = L128, 
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Alſo, 4, 8, 64, 128 are Geometrical propor- 
tionals diſcontinued, and the produtt of 4 and 
123, theextreams, is equal to the product of 3 
and 64 the two means , for 4*128=3 x 64= 

12. 

Hence 1t follows, that what Geometrical pro- 
portionals performe by Multiplication , the 
fame will the Logarithmes (being Arithmetical 
proportionals) periorme by Addition. - 

Let there be given four Geometrical propor- 
tionals in the Collum A, vzz. 8, 16, 128, and 
256, and let their Logarithmes be 8, 10, 16, 
and 18 in the Collum C; I fay, that as 8 * 256, 
the produCt of the extreams is equal to 16x 128 
the product of the means, fo 1s 8 + 13 the ſum 
of the Logarithmes of the extreams 1s equal to 
10+ 16 the ſum of the Logarithmes of the 
means. Therefore, | | 

If 3 Numbers are given to find a fourth pro-! 
portional, it may be found by Addition and Sub- 
traction of their Logarithmes, (for, as in Natu- 
ral Numbers if you multiply the ſecond and 
third together, and divide their product by 
the firſt, the Quote will be the fourth pro-: 
portional number ſo} it you add the Logarithmes” 
of the ſecond and third together, -and from their 
ſum fubtradtt the Logarithms of the firſt, the 
remainder wlll be the logarithme of the fourth 
proportional number. | 


E x ample. 


Let there be given 2, 16. andG64, and let it 
be required to find a tourth proportior.al num 
der thereto, which is 5 12. 


The 
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The-Logarithmes of the given numbers. are 
3, 12, and 18, Now if you add 12and 18 tope- 
ther (which are . the Logarithmes of the ſecond 
and third) their ſum is 30, (which-is the Loga- 
Tithme of 1024. , the product of the ſecond” and 
third) and if from 30 the faid ſum of the Loga- 
rithmes, you ſubſtraCt, 3, (the logarithme of the 
firſt) there will remain 27, which is the loga- 
rithme of the 512 the fourth proportional num- 
ber ſought for. 


- 12-18=30-3=27 


And 


hy 


#::.10 3-304: 3:13 


IV. By what hath been ſaid , you may perceiyc 
- that to naturalnumbers there may be fitted divers 
kinds of Logarithmes,but we ſhall pitch only upon 
- that kind which were framed by Mr. Briggs at 
the requeſt of the Baron of Merchiſton , who 
hath choſen theſe Geometrical proportionals, 
Us. I. 10. 100. IO000. I0000. ISO000, G&c. To 
which Numbers he hath aſſumed the logarithmes : 
following, v:z.for the number r, the logarithms 
0.000000, for 10 the logar. 1.000000, for 100, 
the logar. 2.000000 for 1000 the log. 3.000000, 
for 10000, the 10g. 4.000000, &c. as in the 
following Table. Ea ND 
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I 0.000000 j 
IO 1.000000: 
IOO | 2.000000 | 

IQCO | 3.000000 

I ©00O | 4.00C000 

I COOOO 5-000000 } 

I OCOQOO | 6.000000 

I 0000000 | 9.000000 

1] ©OOOOOOO | Bro00000 

1 COOOOOOOO | 9.000000 


1 0000000000 | 10.0C0000 


The Numbers in the Collum A are a ſeries of - 
Geametrical proportionals, and the Numbers in 
the Collum B.,. are the ReſpeCtive logarithmes of 
ach of thoſe Geometrical proportionals, them- 
klves being Arithmetical proportionals, where 
note that the Figures 1, 24:3, 4) &c. which are 
ſeparated from the reſt by a point or prick , arc 
called the Indices, or Characteriſticks of the 16- 
garithme , becauſe they declare how' many pla- 
es the numbers by them ſignified do conliſt of; 
the CharaCteriſtick of any logarithme being al- 
ways an unite leſs than the number of places; 
Which the number by it ſignified doth conliſ of : 
As in the foregoing Table you may petceive tha: 
tte logarithme of 1, is 0.000000 , and the loga- 
ithme of 10 1s 1.000000 , and the logarithme of 
190 is 2.000000, &c. ſo that the Index, or Chora- 
Ceriſtick of 1,and of all numbersfrom 1 to 1043 ©. 
Cthe charaCteriſtick of 10,and ofall numbers from 
10 to 100 is 1: And /the charaſterick of 109, 
and of all Numbers from 100, to 1000 is 2. and 
the Charadteriſtick of cach number being an 
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unite leſs than the number of places of which 
the number by it {ignified doth conſiſt, as was faiq 
before. Et 

The logarithmes- of this kirid onght all t> 
conſiſt of an equal number of places, that is t» 
fay they ought not to be, one log. of 10 places, 


another of 3, &c. but allfof them to be of 6, 
of 7, of 8 &c. places. 


CHAP. WM. 
Of the Geneſis _ F abrick of thy 


 Logarithmes. 


I. TE Logarithme of 1 being aſſumed to be 
0.000000, and the Ilogarithme of 10 to 
be 1..000000, the logarithme of 100 to be 
2.000000, &c. In the next place it will be requi- 
{ite to ſhew the way and manner of Calculating 
the logarithmes of the intermediate numbers » 
viz. of the numbers between 1 and 10, which are 
2, 3, 44 5, &c. and between 10 and 100, which 
are 11,12, 13, 14, IF, 16, &c,/and between 100y 
and 1000, which are 101, 102, 103, 104, &C- 
which to do, obſerve the following Rules. 


Il. Find ſo many continual means between * 
and 10, till that continual mean which -cometi 
neareſt 1, may be a mixt number leſs than 2 | 

| _ _— 


_— 
- 


Fg 


LF b Artifictal Arihmetich, .; "NG 


Ee 5 HS" 
FIS9.20) 17 ;61IV 91 \.-S 


\ 


od ſo near. 1, that 16, may, haye as. many Cy- 
ol placed Before thehieniicant Figurevof re 
Numerator, 3s you intend” your: logarithmes to 
onliſt of. plac ” But our- Directions -here:ſhall 
te for. the [making a ; Fable, of logarithmes. to 
conſiſt of. 7 places, wherefare find ſo many con- 
;aual means between- 5. and-ro,, till the laſt may 
e7 Cyphers-placed before the ſignificant, Ft- 
res of ts. Numerator., . in order, whereunto, 
znnex to the number 40ajcompetent number'of 
jphers,, (vzz.. 23, becauſe! the, work-may-:be 
he more exact), and extract the Square: Root'of 
that number, ſo .enlarged, which being done,.yau 
vill find - its - Square Root to be. 3.16227 
166016537, This being done, annex to the ſaid 
Koot 14 Cyphers more, and extract the Square 
Root thereof, - which- you ' wUl find | to be 
1.77827941003892. © 

Again annex to the Root laſt found 14 Cy- 
phers more, and extract the Square Root thereof, 
which you will find to be 1.33352143216332, 
nd thus proceeding ſuccefſively by annexing of 
Cyphers, aid a continual extraction of the Square 
Root, util. you .have found a Square Root, ot 
Continual mean, having 7 Cyphers placed-beforc 
the ſignificant Figures of its/Numerator, which 
il be foundafter 27: ſeyeral ExtraCtions- to be 
1,000000@t715 559. | 


QO<C 


= 


S0 the 3»laſt continual C 1,00000006862 238 
means between 107and <1.00000003431F19 
I wilb be :found:to'be (.1.000000017 15559 


All which 3 continual means are les than 2, and 
v near x, that there are 7 Cyphers placed be- 
Ne the lignificant Figures of each of their Nu- 


QRrators. 4 Q - Ha-- ll 


Having found 27 ſeyeral means between 1g, 
and 1,place them fucceffively one under the other, 
as in the Collym A ,'-of the following Table; 
Then make another Collam* (B) to Tontain the 
Reſpective logarithmes of thoſe continual meany, 

And becauſe biparting' the logarithme of an 
number produceth'the logarithme of the Squarg 
Root of that number, therefore take the lopa 
rithme of 10, which is 1.000000, ang place jt 
in the Collum B over againſt 10, then, bipart j 
(that is, divide./it by 2) and you will hays 
0.500000 which is the logarithme of” 3.162 25765 
016837 the Square Root of 10, then take half of 
that logarithme , viz. ' 0.500000 which i; 
0-250000, and place it for' the Jogarithme of 
1. 7782/7 9410, &e. the ſecond mean'proportional 
(or Square Root of 3162277660, &c:) And ſob; 
continual bipartition , you will at length find 
that 0.0000000074.505 80, will be the logarithme 
of _ the laſt continual mean, viz. the logarithme 
of 1.0000000171559, as 1n the following Table 


— —_ 
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Continual means. their Logarithmes. 


"TN | 


- 10.00000000000000 | 1.00000000000000 
3.16227766016837 | 0. 50000000000000 
1.7782794.1003892 | 0.25000000000000 

 1.33352143316332 ae: aaa 

'- = £2.25. ME. | C5 * 
_ -1.00000006862238 0,000000002.9802 322 

' , -1,0000000343T 119].0.000000001 4901 16! 

' I.00000001715559 | 0.000000000740580) 


_ 
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; Any *number- whatſoever 'being given, 
how. to make the Logarithme thereof.” ': 
(11-34-45 £ TFUSE'T 2.1 bt | 
When it'is' required to make the: Eogarithme 
f any number, extra ſo many continuaFmeans 
tetween The given number and 1, until the mean 
hich cometh neareſt 1, may be a mixt number 
6 than 2, and ſo near 1, that it may have 7 Cy- 
hers placed before the ſignificant Figures of its 
Numerator ', which being done, you-may eafily 
$1 out the Logarithme of that continual mean, 
y help of the foregoing Table ; and then by dou- 
ling, and redoubling the logarithme of the ſaid 
continual "mean , as many times as, you found 
continual means by extraCtion, io ſhall you ar 
aſt have the logarithme of the given number. 
You may make the Logarithme of any number 
nhatſoever by this and the laſt Rule. 


As for Example. 


Let us pitch upon the number 2, and make 
ts Logarithme. . 

To do which, annex to the number 2 a com- 
tent number of Cyphers, viz. 28, and extract 
the Square Root thereof, which you will find to 
te 1.41421356237309 for the firſt continpal | 
mean, to which ſaid mean annex 14  Cyphers 
nore, and -extraCt the Square Root thereof, 
and ſo proceed ,- by annexing of Cyphers and 
xtrating of Roots, till} the neareſt mean: pro- 
portional mumber to 1, may have ſeven'Cyphers 
placed before the ſignificant-Figures of its Nyme- 
tor, which after 23 ſeveral Extraftions you 

1.1404 11 C338 Q- 2 LEGS - will 
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will find to be 1.00000008262958. 

Then to find out the logarithme” of this cog. 
tinual mean, /ſay-by the Rule of 3 Direct. 

As the ſignificant Figures. of the Twenty fifth 
mean proportional in, the foregoing. Table, v4, 
—_—. 

. Is to. its reſpettive Logarithme, 29802 322. 

So are. the ſignificant Figures of the laſt con. 
tinual mean found between 1 and 2, viz. 8262958, 

_ To itsRefſpeCtive Logarithme 35835571. 
Now it. you, prefix betore the. Logarithme af 
found 8 Cyphers, it will be o00000003 5885 571, 
which being doubled . and ,redoubled. 23 times, 
(becauſe therg were 23 continual means found be- 
tween I and two) there,will at laſt he produced 
0.30102998797568,- which 1s the logarithme of 
the number ,2, which was;Required,; but becauſe 
we intend the Table af Iogarithmes to conſiſt but 
of 77 places, and becauſe-2, nines follow the ſixth 
place therefore make the figure 2'to be 3 and fo 
ſhall the logarithme of 2 be 0.301030 cancelling 
the following Figures as ſuperfluous. 
,.. The Logarithme of: 2 being found, you may 
eaſily find the logarithmes of 4, 5, 8, 164 20,2 
32,40,50, 64, &c. by. Artificial Multiplication 
and Diviſion, which 1s by adding and ſubtract- 
ing of logarithmes; ,for.. if you take.the 1og?- 
cithns &f 2. out.of the logarithme .of 10, there 
will remain the logarithme of 5 and the log? 
rithwe of 2 Doubled:gives:yon the logarithm 0 
4then add the logarithme of 4 to the logarithm 
of 2,and you have the logarithmeof $,and to tif 
- logarithme of 8 add the logarithme of 2, and !* 
_gives- you the .logarithme of 16, and the 1087 
,rithme of 5 added to the logarithme,of .4, 8!'* 
1;;he logarimthe of 20, and the garage s 
"S | ouD: 
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doubled, yes the Logarithme of 25, &c. 

-In He ext. place you are to,get the Loga-- 

cichmes. of 3, 74.115 r3 al 19, 23, £22 3b 37» 

Ws 43» 47>. $35 591, $1677» 731,79» 899 975 
by ny 01 wha Ki the reſt may be Cal cu- 

# WE 


"1v. rh lis a oFerhey logarithme, which 
| orice, Xie the reſt by a point or prick'is 
ſer y called 1 the Index, or Charaeri- 
be of the Hy garithme,. which ſheweth the Na- 
ay of the Nambe? by it ſignified, viz. whether 
it be poſitive', .or nebative, and if poſitive, of 
what hutmber of places it doth conſiſt, and if ne- 
rative;-what place of the Decimal Fraction the 
irſt figure 'of the, number by it Znified , ſhall 


PER AT: the following Table; 


"46768 7\ FT 4670134 

| 4676.8 oe © 3.670134 
_ [467 kh wool, 2.670134 
46.76 ; _ 1.670134 

Un oe $4: 6768 $ 0.670134 
_—_ ,46760 [7 Y —1.670134 

| . 046705 .. | 2.670134 
: Figh* .0046768 | py 670134 
> 3:90046768; | 4670134 


2.5.3 


Whereby you may perceive that the loga- 
Ithmes of abſolute and defetive numbers are 
tne ſame, only the Char atteriſtick of a defe&ive 
pUmNer | is marked with the note of defe&tion, 
bor og garithme of the Abſolute number 46768 
8 4.650r3 34, the CharaQteriſtick 4, hewing the 
Wnber by it ſignified to conſiſt of 5 places , 
G 13 already ſaid in the fourth. Rule of the ſex 
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cond. Chapter, and. the logarithms Fe the 
number 46:768 is 1: Wig which -is t ef 2 
' with the former, only. the Charattefiltick is | 
which ſheyeth the integral Number oy. Jt; ſigni 
fied; to conſiſt of 2 places, the reſt being a 4 
cimal Fraftion. Likewiſe the jogaritiume of th 
Decimal .46768 is —1.690134 which] is-ſtill th 
Tame with the former, only 4ts Cha racteriſti 
being marked with a hiote of defect &iek  Thewet) 
It to be the Logarithme of a D ecima A's FraQtiog 
and becayſe'the Charafteribick % => if then 
__eth that. the firſt "figure of the naeper by 
"nified. doth poſſeſs oe firſt place of 
mal, or. place of rimes : Again, er 7h Os 
=. GIST is {ti th rh INE, and if u Took f; 
\ It in the Fable 'of Eithms,. Ms regardin 
_ the Index, you Ai hd it to bethe Edgarithm 
of 45768, but becauſe .its Index is detective, 
conclude: it tabe the Logarithme of a Decimal 
| and. becauſe the, Index, or Chara&teriſtick i is =« 
therefore I conclude that the firſt Figure of t 
"number ſighifled by it., maſt poſſeſs the fou 
F 5 of the Decimal —Plereforeplace giCypher 
foreit, and:you have. 00046768 for -the Dec 


mal lignified by the logarithme —-4.670134. T! 
eing well underſtood, the reſt will eaſily bet 
nine BY: 4 the FATE Litiions: 
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Chap. 4.” 
c H A P. 1v. 
Of the T7 of the Ta ble of Lo 


garithmes. 


yr uſe of the Table of Logarithmes is two- 
fold, viz. Firſt, Tofind therein the loga- 
rithme of any giyen number., or to-find the 
zwmber appropriated to: any given logarithme. 

Secondly, To reſolve: diverſe necellary pro- 
blems in Arithmertick , Grometrys T rigonome- 
try, Altronomy, *&c. 

Concerntng'the firſt of theſe, I ſhall not med- 
dle, becayſe our Limits will not afford ſufficient 
room to: yſert'a Table of Logarithmes, -and' the _ 
Tables alf&dy:publiſhed by.otliers are ſufficiently”. 
explained, in that point 25 Mr. Briggs, Mr.G unter, 
Dr. N ewtop, Mr Mr. WS: 871 1g ate; Mr. Norwood, Mr. ph 
&. Every J one, "thewing how by their own T 
to find the. Jogarithme of any number, or the 
number to any Jogarithme , therefore I ſhall 
proceed to ſhew. their uſe in Arithmetick, viz. 
how to Malti Wo Iiyide, ag Extra Roots, &c. 
thereby. And irſt, 


To Multiply by the Logarithmes. 


In Multiplication by the logarithmes there 
re 3 Caſes, viz. the Chara icks of the lo- 
crithmes of the Fattors are gither both affir- 


Q 4 |  Mative, 4 
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mative, or both negative ; or elſe they are the 
One affirmative, and the other negative ? 


L. When they are both Affirmative. 
When the Gharacteriſticks of the logarithmes 
of the Fa&6rs are. both Affirmative , then the 


ſum of: thoſe Jogartem es, 1s. the lagarithme of 
the fat or produtt. * OG 


Examples. 


7 36 Tang: [5314 f7o, 
by, ? mm wg log. IT. 4149 E: 


Ci t————y ce. —_ 


produtt $94 ————jhp: 2+ 9964 2 ob 


"_ 28, Roo vi ak I 465296 - 
by i508, 9-—=log/ 0949390 
I'reguct 25.587 F4 250g. 2. 409686 

Note that-if you. carry: ten to daGaratteri- 
waz, aus 16 1s aftirmative,.as 1! CEOs. | 
. \ « 7M >: | 

In ven 18. When they ate both Wogftive. 


When the. logarithmes of the Fattors have 
hi Charatterifticks both Negative”, 'or d& 
fitive , then. the fun of their los arithmes o 
thelogarithme of theit product, the thmof their 


Charadteriſticks 'beitig alſo negative. ED In £1e 
following Examples. 


Multiply 7. 024 —— Log. £3.402050 
- «403; 5-1: at PATE TIO 34 49IPI9 
# & . | 1 


qupatnnyf 


>C1 FD #T 1949 2 4 «v4 
Product is Preys SARee = 3 983999 11.1 


C _— . - 
% 


IC 


f 
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Multiply ... 92570108 24387940. 


by EDT log. - —I; 1:623249 | 


— 


> — MT —— _ 


Produ£t 6 IS - 01950 — - log. - —2021 189. 


Multiply. 093 — — log. =2 EY 
by a yo hs 763428\ 5 


Product 0095394 — — log =3 CELCISS 


f 4 }? bo. 


And here note, that when you carry ten tothe 
Characteriſticks.it is athirmative, and muſt be aba- 
ted out of their ſum as in the two laſt examples: 


I. When they are heterogeneal, viz. the 
one Affirmative, and the other Negative. 


When: the CharaQteriſticks of the FaCtors 
are the one 'Negative , and theother Affirms 
tive, then add their logarithms together, and 
when you come to the Charafteriſticks , take 
their differencezratid place it for the /Chz 7 
riftick - of the Product, makingit either Afﬀirma- 
tifezor Negatives: according to: the-aftetian; of 
that wherein lay' the excels ;:and herenots, that 
it you-carry any: thing' to: the -CharaQeritigks, 
it is Affirmative, and muſt be added to theis 
mative charatterilt- As in the followin "4 A 


"y 


Mulziply - XD BE 2, $41579) _ 


2} 

0 TIT TT RW ;v; "5.9 ——*; 030d 
Product 222. 73 .. -log.: 2, 347759. ;- 

Multiply ©343———Iog-» 2:54.1579, na 
by "0064 milo; .806180;1; 


by HO; oi To Oe 806 130, 


— Fro 


_t—————_—. 


Product 2 2272 log- 0.347759 
- Mal 


g% - 


SA 


323” vis Dnilerich; Cl P. 5. 


Multiply 3:48 —=— log. 0.541579 * 
by c064————log. 2M 806 180 


L —— P— 


Produd 022473———log —=2 347759 


Multiyly . 3562—— ——log. 3.551693 
by .008————log.—3.90z089 . 


CD TT TD. IE TEE - — 


Product 28.496 — —log. 1.454782 


» SOL © 


CC 


. «a _ * 
. CO 6 z # 1 
* - » %# 4 
A 


C « ſe 6 4 Jo" - 4 gh 
*. x : \ P 
X | - .. 
: p F F, ' *> k f p 
- ff 4 yu , - ; , 


mo * &J 


HO ſubteacy the Logarithme of one num- 

11Þ ber out :of 'the logarithnie of another, 

is as: ſame -( and 'produceth the ſame effe@t) 

_ With Divifion'in Natoral Numbers, the Loga- 
rithifs 'Feriaini 


Quotiett. 


I. In Diviſio on "the the Laanrtitiinns there are 
three Caſes, viz. Firſt , When the Charadteri- 
ſticks of the' Dividend, and of the Diviſor are 
both Affirmative: Secondly, when they are both 
Negative. And Thirdly, when they are hetero- 
geneal,' viz. the oneAfirmative, and the other 


Negative. Of whirhiin their order. 


[. When 


Diviſion by ; hs TE 
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1. When they are both Affirmative. 


II When the Characteriſticks of the Divi- 
dend', and of the Diviſor, are both Afﬀirma- 
tive, then if you ſubtrat the Logarithme of the 
Divifor out of "iis logarithme the Dividend, the 
remainder willbe the logarithme of the Quotient. 


And. if you borrow. 10 fromthe Charateriſticks, 
itis Affirmative. | 


Examples. 


4 Divide 468 nh ET; IL log. 2.670246 


_—_ — 


Quotient 39 ————log. I.59106F 


Divide 144 ——— log. - 1 58362 
by 16 ———log. 1.2agn20 


P——=—ume 


Quotient 9— ——log. 0.954242 


Theſe Examples are'ſo plain that why, need 
no Explanation. | 
2B) UND ; 


: JfTs 'l. When they a are both k Neto. 


Tv. When the CharaCteriſticks of -the Divi- 
dend;and of the Diviſor , are both: Negative, 
ſubtra& the Logarithme of the Diviſor from the 
Logarithme of the Dividend, and the Remainder 
Is the logarithme of the Quotient, and if you 


borrow 10, it muſt bepaid to the Wor of th 
Diviſon abematively.. 212% 


Examples, 


224 f{tifcial Arithyeric  Ohap. ns 


j / 


OYI3EEEHINLE - Evangles; od 1 nn 
ic) Divige 3248 ——I98: Koch ae tatl 
BON * DJ:oc og HE TTITIGeG log 54-97 54-079181... 
«1 Gt An nts Shoes, * 
DE ramen | 
Quotient > propa log. —I. 301031 


Divide. - nk: —1. 1B3125 


(3) Mee Ks log. =. 591064 
\ 1.602061 
11080 
Divi Je (0171—--—lop —2.232996 
| E: (4) -* . | —1 A 
i | 
mY UF; —— -— log. —2.2 278754 


bo-Lbegfirſhgnd Reond/ofithe : Py \Exam- 
ples are calily- underſtood, and as' for. the, third 
<A fourth, all the difficulty therein is cauſed by 


DOCTOWINgG.. the, next figure.to the Charatte- 
riſticks, as m HEN third pg in ſubtraCing 


5 out of;1+, Now: to. thake! Baotl the! #6 bottow. 
ed; Lpay::t@the Charateriſtiek ofothe: Dijviſor, 
©; and becauſeithe faid 1 isaffirmative'; And:cthe 
j {aid ogy boungiree DB BALLY Ss, therefane-ſub- 
geactiin fromthe: Chardfttriltick of :the»Divi- 
ar, and-there.remains: nothing 3. wherefore'l 
take (0) out. of the Charat etiftick::of! the Divi 
dend, and there remains —1 for the any, 
& ; | : . IC 


= .- vo of \ & 
TILL AR 4 4d 
+ 


- , b. ot i \ 
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ſtick of the Quotient. The ſame istd bender; 
tood in the fourth Example, angfh all othet4ef 
the ſame Nature..,,, _. gs 


am 


4 i , 
. = of _- 


A General Obſervation drawn from the; thitd and 
fourth Rules foregoing. CO. VA 


V. If when- the CharaCteriſticks -of, the Divi- 
dend and Diviſor be Homogeneal, (thar is, both 
affirmative, or both negative) the -Characteri- 
ſtick of * the-Diviſor is greater-than the Chara- 
Qerifftick of the Dividend, then-iw.this cafe ſub- 
tract the charaCteriftick of the Dividend out of 
that of the Diviſor, placing the remainder for 
the charaCteriſtick of the Quotient , © changing 
its ſign, viz. If it be affirmative, mike it nega- 
tive;' and if '1t be negative, make it affirmative. 
Remembring the Dire&ions under? the laſt 'Rule 
when you borrow from the CharaCterifticks. 


Obſerve the following Examples. - 


Divide 6.4— —— log. 0.806180 
(1) . by 80 ———— log. '' 1.503090 


_— — 


| Quotient .08 — ——log.-2:903090 | 


Divide 6.4—--— log. :0:905180_ 
(W by | 800 —— —— log. 2.990 3C 992 


— - — ——— 


Quotient .003 IT. ——log. —3.9030Cgo0 


\- Divide 6.3 ———— log, 0.799340 
(3): by : 98.75:-———=— log. - 1.896257 


Quotient 03 -—- -—- log. - 2:993089 
| | Divide 


"*_- 


Divide .64——-—— log. -1.806180- 
(5) by .oo8——+ — log. -3.903090 


ee. 
_ On EEE 


Quote So————log. 1.903090 - 


Divide 16.56———— log. 1.219060 _ 
(6) by 460————log. 2.662758 
_ .*. Quote .0036————log.—2.556302 


W__ —_— 


I. When they are Heterogeneal , viz. the 
+ © one Negative, the other Affirmative. 


VI. When the Charatteriſticks of the Dividend 
andthe Diviſor are Heterogeneal, proceed as in 
the two Firſt caſes, till you come to the chara- 
&eriſticks, and then inſtead of ſabtra8ing the 
one chiracteriſtick from the -other , add them 
together, ſo ſhall their ſum be the charaCteriſtick 
ofthe Quotient, and it is of the ſame kind with 
R TR of the Dividend: 

t here note that when you borrow 10 at 
the next figure to the charaCteriſtick it muſt be 
paid to the characteriſtick of the Diviſor affirma- 
tively viz. If the charaCeriſtick of the Diviſor be 
affirmative, .then add 1 to it for that you bor- 
rowed, andif it be negative, ſubtra& 1 from it. 
As in the following Examples. 


Divide .144——— log. -1.158 362 
(1) by J————_ 1.079181 


a Ww_—_—_—_ 


Quote | .o12—— —— log, --2,069181. 
FG * Divide 
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. 


Divide 64:——— log. 1.896180; 
(2) ... BY . +0877 — 1086-4 JOIOgG 


—_—_. w__—_—_ 


| Quote 800-——-— log, 2.903090. 


Divide .64 ————log. =1.806 189 
(3) by _, $006-——— log.; 2.903090 


———— 


Quote .o008 ———— log. 4. 903090 


In the ſecond of the foregoing Examples I 
borrow-1 (in the place next the charaCteriſticks) 
by ſubtraCting 9 out of 8, wherefore to make - 
it good, I ſubtraft 1 from -2 (the chataCteri- 
ſtick of the Diviſor,) becauſe it is Negative, and 
the remainder which 1s —1 Iadd to 1 (the cha- 
rafteriſtick of the Dividend) and their ſuin 1s :2 
for the charaQeriſtick of the Quotient which is 
Affirmative , becauſe the charaGeriſtick of the 
Dividend is Affirmative. FED, 

And in the laſt Example, I likewiſe borrow 1 
irom' the charaQteriſtick, wherefore to make it 
700d, Iadd 1 to the characteriſtick of the Di- 
viſor, (becauſe it is affirmative) and that makes 
It 3, which added'to —1 (the: charatteriſtick of 
the Dividend)-makes —4 for the characteriftick 
of the Quotient, which here is negative, be- 
cauſe the charaQteriſtick of the Dividend is nega- 
tive. | 


"re Examples for Exerciſe may be ſich as fol- 
ow. 
Divide . 648 —— — log. 2.811575 
© , BY © 436 ——=— log —1-556303 


Quote - 1800 ---= — lag. 
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© Divide 6.4 — log., 0.806186 , . Wn 
"by © .o8———-log. -2.903090 


- * HUPITIR, « coy cannon e720 al 


Divide | 68———- log. 1.832509 | 
by  08=—-— log. -2.9903090 


ME 


P— —_— 


—— 


Quote $50=——log. 2.929419 


: 4 - 
E & * i | 
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To raiſe the Powers. .of Num- Wii 
| bers, v#F-to find' the Square, ſi 
- "Cube, Biquadrate, or Squa- ſz; 
- redSquare, ec. of any Num- 
_ ©..,ber. Alſo to Extra& the 
. Square, Cube, Biquadrate, 
__ Ge. Roots of any Number 
| by the Logarithmes. 


| | [ 
L.-DY the third Seftion of the Second Chap- 5 
ter of this Book it is evident, that if you 
| add the Logarithmes of two numbers together» 
| + * ths Sum will be the Logarithme' of therr yo 
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qu& ; And by the firſt and fourth Se&tions of the- 
5th Chapter. of my DecimalArithmetick,' itap- 
arcth that any number multiplyed by-itf1If, 
roduceth 1ts Square, wherefore if you doyble 
(or fgltiplyaby 2) th@dotarithine:'6Panyiium- 
her, tt will produce the logarithme of its Square, 
which 1 duly conſidered you will find that to 
Squarez2Chbe, *&c. any number, is nothingelſe 
but to multiply. the Logarithme of, the . given . 
tuinbet®'by the Index? off the” Power yotr wonld 
riſe it to, iz. Hf you Weuld find the, Sqvake. of 
any number, multiply -#h&-Fopgole Ae PhErece.. 
by 2, 1o ſhall the praduft thereof, be, . the | 
rithme 66 its Square 5 ang if you wot! 
Cube of- atiy number”, *tfr reply” iegis: 
by 3, andthEproduct thereof will ghz Eo 
rithme of its 'Cube ; ant 4if* you woutd hte 
ber. ndbleitP' 


biquadfte- of any | » Wbltipty its, Lopa-" 
rithienby* 4, "and0it wall produce. the" Y.bBa-" 
rithm of -its Biquadrate? &0. As Ui thE"folthw- 


bt | T 
'F: i 
* 


Ing Exatnple.- 
Let itobeirequired toHnd: the Square 6f' 2, 
TheLogatitfime of'12is 1.074187 

«. | ® cf 


2.158362 


1 » 
a7Y 1 - Y) 
o f p ; 


' Which" beinz multiplyed by 2, produceth | 
158362, which is the Logarithme of 144, viz. 
re Square of 12,” Woeees 


« - 
” os A "nd » Lo as , 
4 


R : Again 


43206 ues Aran | Chap 6, 


— Again lot it be required. to nd the © Squr of 
9h 


| The Logarithme of 9% pm rrigtayt 
| F | FO [7 22 


SS 4. th. i —_ . . 


2 3.9462556 


ch being multi ply ed by 2», Þroguceth 
paris ag, is the logarithme of $836, 
is theSquare of —_— 


NH. But. if charatter k of the Lo 
rithme be. yk > that TR. glyen _ 


ber, whole Square c yadtate-s &c, 
you wo Venting be 2 Decinal OA ohferre, 


that in multiplyi ying the [next figure tothe. _ 
ratteriſtick t {tg FaoSavg to fade 

are affixmative,-and, are to-be deducted - out x 
the Produdt of the 2, 0. nm charaQteriſticks. 


Obſerve the Þveral Examples following. 


What. is the Square of .7 logs *TeRgyogh 
. / 7 


» —— _ —_— ——R—_ 


Facit .49 log. -1. "IF 


What i Is the Square of .09 log. =2,954242 
09 


o——_—_——— me c_ I —_ — —_—— 


Facit .oo81 log.=3.908484 


| What 
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What is the” Cube of 12? ————log. r.07919t_ 
| | | 4 


racit 1728 for 12*12*12==1928. 16g. 3. 2375 a3 
—— log. -2.658990 
3 


What Is the Cube of 5 ? 


oO —_ 


hs 
—————— 


Fxcit.000125 for .ogx.05x.05—000125 log. —4. 096 910 


What is the Biquadrate of 9?—log. 0.954242, 
4+ 


aero, ahiig.ad — 


Facit 6 56 1 for 9*9x9gx9g=6561 log. 3.816968 


What is the Biquadrate of .o8? log. -2.903090 
| F - 


5 WF 


ht 


Facit .005040096 for.08%,09%,08+08 ? | 
=.00004.095" whole logarithme is 13: 02330. 


What is the fifth Power of 6 ?-]og. 0.77815t 


— I mn emma == ooo ——n_ 


Facit 9794 6=6&6x6x6x6 ———-log. 3.860755 
| Thelike & to beobſerved of all others. 


To Extratt the Square , Cube D Bignadrate ,- &c. 
Reotrof any given numbers by the Logarithmes. 


Ill. From a due conſideration of the firſt 
*tion of this Chapter, it may eaſily be perceiv- 
©, that a | 
F To Extradt the Cube Root of any number is to 

part. (or divide (by 2) its logarithme, fo ſhall 

Þ. | - R wg a that 


232. Artificial Arithmetick. - Chap. 6 


that. biparted logarithme be. the.logarithme of 
the he Square Root delired. 


Ex amples. 


Let it be required t6 ExtraCt-the 5quare Root of 
75832. 


9: 7583 2=m—m——— ——log. .4:8798;2 


2 —_ — — 


N= 275.37 —— log. Byparted' ; 2.439926 


Let mw "_ Ired to find the "goons Root of 445 9, 
Do 9= aq $9 —— log. Ef 652149 


r- / — Frmo—p—_—_ 


/=67 ———log, Biparted 1.826074 


In the firſt of theſe Examples-the, logarithme 
of 55832%is 4. 879852 which belng -bipar ted (or 
divided by 2) gives 1.826074 for the logarithme 
of-(275: 37)-the Root: required, | | 
_  Andinthe ſecond Example 3.65 2149 (the 10- 

zarltame ot (4.489) being biparted gives 1.826074 
tor-the.logarithme of..(67 ) its Square;Root. 

'-S0 will the Square Root of 36783 be found to 
be-L91.7t ig /ere, and: the: Square Root of 386% 

v/1ill be 6.17717 fere. And the Square Root of 
93 will be: found tobe 9.7468. & cc" 52 

"Ta Extract the Cube Root of any. number } 

> it: ipart (or divide* by 3) its -logarithme, 10 l0 
ft: all this triparced tozarithmebe the logarithm: 
>f the Cube Root required. 


7 E xamples 


les 


, X_ues- i 


Let it be required to ExtraCt. the Cube Root of 
157 404+" 


The Cube 157464 —_—— —log, 5.197ISL 
"I 


Z ——_ P——_— 


le $4, mb; —log triparted 1.732.393 


Let it be cred to find the Cube Root of 
187237601580J29. 


The Cube 187237601580329-1og. 14.27239308 


) a” aar oo og ———- 


c. 47209—its triarted —log. 4.757464.36 


[n the firſt of theſe Examples where it is Te- 
quired to extract the Cube Root of 157464 Its 
ogar. is 5.197181 which being divided by 33 
hath for Its third part 1.732393 which is the. 


logarithme of (54) the Cube Root of 157464, © 
which was required. And the ſame is to be ob- 


krred in finding the Cube Root of 1872376015 
6329 by the Logarithmes ; or if any other po- 
tive number whatſoever as you may ice by the 
blowing Examples. - 


The Cube=8 —— — its log. 0.903090 
[=2 wnom—_—— i log. 0.3.30 


'2 —— — 


—$ —_ _ —_ Its log. O, 69 39790 


ET OP The 
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The Cube 19,0269 ——- Its log. I.193829 


v/c.=2.5 —--—-lts log. 0.39794 


To extract the Biquadrate Root of any giver 
| number, do thus, viz. Take 
To extratt the Bi- its logarithme', and divids 
quadrat Root of any 1t by 4410 ſhall the fourth part 
Number. thereof be the logarithme 9 
the b1quad. Roor required, xz 

In the following Example. . 


Let it be required to Extract the Biquadrate 
Root of 256. ke 


Biquadrat number given 256-its log. 2.408239 


| ...- WEEN 
Its v.biquad.=4 —--— l1ts log. 0.602059 


Here the log. of the given biquadrat number, 
Viz. 25618 2.405239 which being divided by 4 
giveth 0.602059 for. the /oparithme of (4) tit 
Þiquadrat Root required: [I 

In like manner it you would extract the Root 
of the filth Power of any number given, Divide 
its logarithme by 5, ſo ſhall the Quotient be the 
logarithme of its Root. And if you would find tir 
Root from the ſixth power of any Number, dr: 
vide its l/ogarithme by 6 , and the Quote 1s tit 
logarithme of the Root dehred, Cc. 


IV. But here you are to obſerve in ExtraCtins 
the Square, Cube, Biquz 
To extratt the Square, drat, or any other Ro0! 
Cube, &c. Roots of ne- ofa negative number, 0 
gative numbers by the decimal by the logarithm 
Logarithmes. that 1f you cannot erred 

| 4 : | Ss > , » 1V1 
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2 livide the Index or Charafteriſtick of the log” 


'ithme without any remainder, then add to th® 
fid CharaQteriſtick fo many units till it may b® 
divided without any remainder, and place the 
Quotient for a new Charaferi/tick, (belonging to 
the Root ;) Then look how many units you lent 
tothe Charatteriftich, and' eſteem them ſo many 
tens to be prefixed to *the logarithmetical figure 
immediately following the Charatteriſtich, then 
proceed to finiſh the work, ſo ſhall this new /o- 
garithme be the logarithrne of the Root required, 
which will alſo be negative. | 


Examples follow. 


+. 


What is the Square Root of. . 144. 


Square glven=, 144-———lts log. —1.158362 


2) —_— 
Its /q_.=.37947 ——ilts les. biparted —1.579151 


What is the Square Root of .003 24. 


Square glven= .,00324———log. No 10545 
Y—— 
Its 4/q.=.05621 ———log. biparted. -2.7 55272 


What is the Cube Root of .000512 


Cube given = .002512——— Its log. —4.709269 
x - ST Eda=e gs 

Its /c =.05—-——its log. triparted —2.903089 
In the firſt of theſe Examples, where it is re- 
quired to ExtraCt the Square Root of .144, its 
logar. is —1.15 $362, Which (according to the 
third Rule) I ſhould bipart, (or divide by 2) 
R4 | And 
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And becayſe.its negative.Gbayafteriſtich, (—1):can- 
not be evenly: divided: by-2y91 increaſe it /by an 
unit, and }t makes- ag; then wilt the Quote: be -; 
for the Index. of the lag. -of the Root, . ther do | 
proceed tq the next Figure;.;to- the Charatter;. 
ſtick, which, 4s, 1»; and boragſe, I added 1 to the 
Char atte: i/tick, therefore. 1 increaſe the next Fi. 
gre by adding 10 to it, {or prefixing-1 before 
it). and. theni$ it 1.1, &c. Soil find the logarithm 
of the Root to be =1.5755 2724 Vi. 7947 

Andin- the third: Examples, where it 4s requi- 
red to find the Cube Root; of .09051 2; the Index 
of its logarithme is =4, which cannot be evenly 
divided by 3, therefore I.add 2 to it to make it 
6, and the Quotient is'—2 for the Index of the 
loag arithme ; of the Root, then becauſe I added 2 to 
the Index —4, theretore I increaſe the next Figure 
to it with 2. tens, 'making iti27, &c; So is the 


& Cube Koot PERTE: tound ek be 05: 


?; 
, KY 
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Obſerve the like tn extratting-of Fe other" Roots -x- 
0 þ Wo, ſpa. 93 . Tf) * DRESS : —_ ; \ 
Otherwiſe ;” you may make uſe "of the following 


Table, * 


--7 - 8 —=9— 10—11 -I2t 


—__  —_—_— C—— GC O'S PF =o — ms ae » A IA. 


50 . 40.30.20 .10..0 


MW 


The Uſe of the foregoing Table. E 


In the foregoing' Table the Figures 2.3: 4.5.6 
placed on the left hand, are the Indices of Po- 
wers, whoſe Roots are required to be extracted; 
or they are Diviſors by which to-divide- the: /o- 
garithme of any given power ,' in order «to.find 
out its Root :' As the number 73 (which 1s the 
uppermoſt) is the Diviſor. tor, finding: the /oga- 
rithme of the Square Root of any number ;. And - 
3 the Diviſor for the Cabe; and- 4 for the Bi- '-_ 
quadrat,&c, The Fzgares placed between the/pers 
of | | - Pendicular . 
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pendicular line, and the ſeveral lines of cop. 
nection, and under A are the Char atteriſtichs of 
the logarithmes of Negative or Decimal Num- 
bers, whoſe Roots are required to be extratted ; 
And the Figures placed on the right hand of the 
perpendicular line under B, are the Chara8er;. 
ſticks of the Logarithme of the ſeveral Keots: And 
the numbers at the bottom of the Table, v:z. 
JO, 49, 30, &c. are the numbers to be added, 
or rather prefixed to the firſt Figare of the loga- 
rithme next the Charatter:tick whoſe Negative In- 
dex Is found in the fame ſeries or Collum even 


with the Diviſor, &c. y 
Example. 


Let it be required to extract the Cube Root of 
405224. 


The Logarithme of the glven Number is 
= | .607695 I» | 

And the Diviſor whereby to-extract the Cube 
Root is 3, whichl find in the foregoing Table on 
the lefr hand; then on the right hand of its 
line of commeft:zon, I find the Charatteriſftich of 
the Logarithme -1,6076951 which ts —1, and juſt 
2eainft it on the right hand under B I find -1 
for the Charatteriſtick of the Logarithme of the 
Root, and mn the bottom line under the- ſaid —1, 
in the ſame ſeries, Ifind 20 which is to be pre- 
fixed to the Figure in the Logarithme next the 
Charatteriftich, &c. and having finiſhed Diviſion, 
I find the Logarithme of its Rove tobe —1,3692317 
which 15.74. | BET 
' So if the Logarithme —6.418426 were to be 


divided by 4, Firſt find the Diviſor 4 on ar 
kits i Fs - 
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left hand of the Table, and find the Charatteriſtich. 
—6, behind its line of conne&tion juſt againſt 
which on the right hand of the perpenioilar 
line you have —2 for the Index or Charatters- 
fick of the Quotient ; and at the bottom, juſt 
underneath —6 you have 20, which being 2dded 
to (4) the firſt figure of the Dividend next the 


Charatteriſtick makes | it 24, In which the Diviſor 
315 contained 6 times, &c. See the work. 


Biquad. propoied .0000026207-log. —6.418426 


— _— yy 


The 4 (4) = 040235 ———— leg. —2.604506 


CHAP. VI. 
Of the Uk of Log. in Com- 


parative Arithmetick, 


P ROP. l. 


Having three Numbers given, to find F 
fourth proportional. 


His is nothing elſe but the work of the 
Rule of 3, and 1 it may be thus performed, 


Add 


VIZ, 
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"Ag" the 'Lo oarithme of the ſeeond and third 
FR: rs ooether! and from thetr ſim ſubtraq 
the'Prr arithme of the fit, fo-ſhall the remainder 

be the Logarithmeof the fourth, as in the fol- 
Owing Exam ple, 

"he 3 glven numbers are 3, 24, a0d 108 unto 
Tight. it is required to find A fourth propor- 
frona 


v3. - S&-.33 5 864. 


_The operation DY the Logarithmes 


« « A A - 


AS3 IOW log, —— —— ——0, 0477121 
Is to 24 its fag. — ——— —— 1, 1-3802177, 44 
$0 105 Its bog. rr nn nt 5083424 


The fam *of the 2 laſt Lor TON 3413635 


From which if you {ubtratt the 
I: of the GHRthe remainder is $2+9365 w* 
Which is the Logarithme' of 864. the fourth pro- 
portional required. © 

The former work may be ſomewhat ſhortned, 
if 1n ftead of the Log. of the firſt you take 1ts 
Complement Ar ithmert cal ( which is nothing 
elle but to ſet down what every Figure wants of 
9, [till you come to that next the right nand, and , 
then ſet down what it wants of 16) and then 
add them all 3 together, and: cancel the. firſt, F:- 
gare of the ſam on the.lef. hand, and then will 
the ſain be the Zoo. of the Anſwer, as wall ap- 


Peary. fgrking LG foregoing o Examples. 


AS 


bb A 


_——————u_=-—__ 


#2,9365 14 


To 864—-lts log. 


p | **P K- Q.P. =. HS 


Between two” "Numbers given to fnd a i 
| | | F , | 5 S 
mean proportional. '* | 


-_ 


When the. Logarithmes of the numbers pro- 
pounded are homogeneal , viz. both Afﬀirma- 
tive, or | both Negative , add them together, 
then bipart that Zogarithmetical ſum, ſo have you 
the Logarithme of, the mean proportional Te- 
quired, which /ogarithme ſo found is 'of the fame 
kind with the Logarithmes of the number given.. 


4 
4; 
. wp” 
#4 
l . 


Let-itibe required to find a mean proportional 
between 1 5 and''6. 


, 
- % 


18 ———-lop.. 1.25527 - 
0 ———7o9. 0.77815! 
} 2): 2-02J4T--;; = 


—_— x _____ 


10.392 {o7.. 1.01171 


In this Example the Z ogrithme of 13, and 
6 being added together make 2.0:342 which is 
the Logarithme of 108, and that. Logarithme De= © 
ung divided by 2 (which is the ſame with ex- ' ©) Þ 
tratting the Square Root of its fievificant num- | 
ber, 


—_— 
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| ber, as in the third Rule of the Sixth Chapter) 
the ' Quotient 1s 2.02342 ,* the Logarithme of 
10.392 whichis the mean proportional. requi- 
Example 2. 

5 


Let it be required to find a mean proportional 
between .018 and . 006. = 


.018 its log.— CES —2.25827 
.006 its log, ——— - —=3. 77815 


2) —4-03342 


010392 bp,——— —-2,01671- 


{I. But when the Charatteriſtichs of the Loga- 
rithmes of the given Numbers be heterogeneal, 
viz. the one Affirmative, and the other Nega- 
tivez add the Logarithmes together as before; 
till you come to the ,Charatteriſticks, then ſub- 
tract the leſſer Charatteritich out of the greater, 
(according to the third Rule of the fourth Chap- 
ter,) which beirig done, blpart the Logarith- 
metical produQion, fo ſhall the Quote be the 
Logarithme of the mean proportional required, 
which will always be of the ſame kind with that 
Logarithme of the given Numbers, whoſe Index 
15 greateſt, as In-the following Examples. 


Exanp/e- 
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E xample L. 


" What is the mean meopprtiona between' 36 
and -. 5? Facit 4.24.27. | 


Here the Log. ofs 3. "Tis = {igu0n 


» we HSA UE 


Their ſama is 2) 1.255272 


TR—— 


which being divided-by 2, pives 
the Leg..o olFhs me; prop. which 1.627636 


k the ore 6 4+2427 
Example 2. 


What i is the mean TIN between t2 
and «75 ? Facit 3. 


The Log. RM * dis En, -x875068 c 


| Their ſum 1s 2). 0.9542 42 
which being divided' by 2 
gves the Zog. of 3 the mean $0. 477121 


proportional required. 
By: -0s;-17:-8-. 4-5 


ks 


P R O'PcNI. | 
Bieipbo 2 9 iberf "Liven, t0;fnd tw 


mean rpernongy: 


C yr 
$O 


AX —_ 11.3 


 Wheththe Nambers/piven” be Homogeneal, 
or Heterogeneal, ſubtract the Lo arithme of the 
leſſer * tes {8m the Log a#4 e bf the grea- 
ter extream;”Then take +; of the difference S the 
ſaid Logarithmes, and dd it<to'the: Loy ar WH f 
the leſlie ” extrexmny,. fo will 'the fiim-be hep 
garithme of the lefſer mean} then adU-the Fame 
Difference to- the ſaid Logarithme of the leſſer 
mean, and the ſum will bexhe Logarithme . of the 
greater mean 3 {til obſerving the. Rules delive- 
red in the foutthzind fit Chapters of GT: 
in i and ſubtrafting of EqgatraÞinries, 2” 07: 


2278 


x. BRA it be Aarod; to . nd 2. Meal! 
proportionate between 144; of, 152 


LIL) 5g fi 9; 


The Zog. off "HT is TB n: Fo 


The Differente—- 3) 187g18Y 


—_— ud 


; of the Differ. ; [ $90929 


Leſſer mean 27-473 beg. 1.438908 


Greater mean 62, 89g /og. 1.798635 


is a 
| _ 
OY 


Example. 
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Example. 2: Let it be required to find 2 mean 
proportionalsl between *7S and 7 -.: 


The Tor off 575 2 Is gr Be 


—————— 


The Difference- ——3) 1.176091 


— p— pn MM —1 


z * part of the Diff. is 0.392030 _ 


Leſſer tmean 1s 1233 I=- bp. — 1.091000 
Greater mean 1s .304.T i-log.$-1.483030 . | 


| ——e—— — _— 


Example. 3. Let it be required to find 2 mean 
proportionals, between 125 and .o5 ? = 


The Log. of} wy > hr go 


——— 


\ Their Difference —— IE 3.3 97949 


\ —_— — 
k 


3 


2. of their Differ. -——- 1.1 32646 


—— _—_  ——— 


The leſſer mean i is .67860 log. —1.8316 16 


Vm——R——. af 


The greater mean is 9.2101 log. 1 964262 


"rs -PR OP. IV. 


Three Numbers given to find a fourth in a Du- 
plicate Proportior. 


Take the Logarithmes of the two | Nunibers | 
which have one and the ſame Denomination, and 


s _ L- Wab-, 


\ 


ſubtra®t the leſſer Logarithme from the greater, 
and double the remainder, (that: is multiply it 
by 2.) Then if the firſt number be leſs than the 
ſecond, add the faid doybled difference to the 
Logarithme of the other Number, fb will the 
ſum be. the Logarithme of the fourth number, 
or number required, as in Example. 

The ſyperficial content of a Circle whoſe Diz- 
meter 15 14 Inches 1s x54 Square inches, I demand 
the Content of another Circle, whoſe Diameter 
is 25 Inches? Facit 491.07 ſquare Inches. See 
the operation. | 


Diam. 14. Inches its log. I.146128 
 Diam. 25 Inches its log.-———1.397940 


The Difference ofthe log. —— a 251812 
_ 2" of 


"A - 
— —_— — - 


Their Difference doubled———0.503624 
The givea©ontent its log. ——2.187521 


I OS —_— 


| The Cont. required 491. 07 log. '2.691145 


But if the firſt number be greater than the 
ſecond, then inſtead-of adding the doubled dif- 
' ference to the other number, ſubtra& it there- 
from, ſo ſhall- the remainder be the Logarithme 
of the number required , as in. the following 
Example. 

There 1s a Circle whoſe Diameter is 28 In- 
ches, and its ſuperficial Content is 616 Square 
Inches, I demand what is the Superficial Con- 
tent of another Circle, whoſe Diameter is 25 
Inches? . Facit 491.07 Square Inches, as in the 


. 7 


former Example. 


} . TA ; 
} Iameter 
*£5 : 


{ 
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Diameter 28 Inches its hg.—— 1.447158 
Diameter 25 Inches its log. —— 1-397940 


OB ——— = _————__ 


The Difference- of- the lag. —-—— 0.049218 
| 2 


m_—_—SIRRITY Vomocm__—_—_ 


The, Difference doubled ——0. 0984.36 
The given Content 616, its log. 2.789581 


__— ”———— OO  ———— 


Content required 491.07, Its log. 2.691145 
PROP. YV. 


Having 3 Numbers grven to find 4 fourth 
in 4 Triplicate Proportion. 


Triple the Difference of the Logarithmes of 
the two given Terms, which have the ſame 
Denomination. Then if the firſt Termbe leſs 
than the ſecond , add the ſaid Triple  Dif- 
ference to the Logarithme of the other Term, 
ſo ſhall the ſum be the Logarithme of the fourth 
Term required, as in the following Example. 

There 1s a Bullet whoſe Diametemvang. 
ches , and its weight 1s 9/. I deman 
weight a Bullet of the ſame metal wi 
whoſe Diameter is $ Inches? Facit 72 4. view* 
the following work. 


Diameter 
. 
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- Diarheter 4 Inches ==! bg —1Z*Go2060 
S. Diarneter 8 Inches —— _ 0.903090 


— 


The” Difference of the logar. == 05301030 
_ 3 


"Thi" Difference Tripled js — 0.903090 
© *TheFgiven weight '91.- —-log.—o. 0-95 4243 


: Theweight required i [5 72 Log.” 'T. 1.857333 


But if the firſt term be greater than the ſecond, 
then ſubtraft the ſaid tripled Difference from 
the logarithme of the other Term, ſo ſhall the 
remainder be the Logarithme of the . fourth 
number required. As in Example. 

\ There: is.a Bullet whoſe Diameter -1s $ Inches, 
and its weight is 72 pounds, | demand the weight 
of another: Bullet. of the. ſame Mettal , whoſe 
Diameter is 4 Inches: ? Facit g'l. Sce the opera- 
tion; it being the converſe of the former. 


Diameter 8 Inches, its s log. _ _— 0.903090 
Dia:yeter 4 Inches, Its log. ——— 0.602060 


U—  ——— 


| The Difference of the log. is ——— 0.301039 


3 


p : 


© % *® 


"OW. —_— Cl _— . 


The difference Tripled LES 303090 
The given Wat 72,1tS log, —— 1. 857333 


The weight required 9 L. its oo. 0.954243 


- 


--F . 
.- = & F ” a ——_ x4 Dow 


> 


CHAP. 


cl 


One 


Chap- 8, | > 1600 


Ot dag cor: Cath Ea 
- Inrereſt-;- whierein-4s ſhowed 
how by "hes Eogaricthmes 7 
an{wer-all Queſtions cONCer- 

_ ning. the Increaſe, or preſent 
worth of any. Sam of Mo- 
ney or Annuity : for- any 

Ferns of Years, or at, any 


Rate of Intereſt, According 
to the, {1x Fundamental 'T he- 

 ofpems: invented and :Jaid 

. down by Mer: Onghtred "i 
his: Treat De Anatociſmoſt- 
ve Vſura Congpoſita, . annexed 
to his $ Haug athematicg... 


, Y\ 7Hen : any Queſtion i n Compgund In- 
tereſt is propoſed, it willfall .under 

Me of the l IX Cakes following, VI. 
-- S3 '4. To 


— 
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I. To find the Increaſe or Amount of an 
ſum of money put out at Compound Intereſt tor 
any number of years, and at any Rate of Intereſ 
propounded. 

2. To find the preſent worth of any ſum of 
money due at, the end of any number of years to 
come, Rebate being allowed at any Rate of Com- 
pound Intereſt. 

1.3. To find the Increaſe, or amount of an An- 
nulty being torborne for. any number of years, 
atany Rate of Compound Intereſt. . 

'4. To find what Annuity any Sum of Money 
due at the end of any Term of years to come, 
w1ll purchaſe at any Rate per Cem. ' __ 

5. To find the preſent worth of any Annuity 
to continue any number of years, allowing Re- 
bate at any Rate per Cemt.. _ 

6. To find what Annuity -aany Sum'of Money 
w1ll- purchaſe for any number of years, and at 
any Rate of Intereſt propoſed. 


It. When any Queſtion in Compound Intereſt 
is propounded, find out the Intereſt of 7x /. and 


, Jet 1. withits intereſt be the Rate of Interell 


implyed in the Queſtion, - as if any Queſtion were 
propoſed at 8 per Cexr. the Int. of 1 1;, for a yea! 
15.08, and the. rate of-Intereſt is 1.08, if at 6 
ol Cent. the Rate is 1.06, &c. of which find ot 
netonarIcime.” 7 0 


HI. Whenin any Annuity or Debt the pay 
ments be half Yearly, Quarterly , or Monethlſ 
&c. you are to divide the Logarithme of ts 
faid Rate by 2, 4, or 12,@c. fo fhall that QuC 
tient be the Logarithme of the Rate, as ſupp%* 
any Queſtion were propounded at 8 per Gr 
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rate of Intereſt here implyed, is 1.08 , for 


5-3 16g 2 1:4 18 


Which faid Rate is for yearly payments, the - 
Logarithme whereof is 0.0374204 , but it the 
payments are to be half yearly, then 1t you dt- 
vide the faid Logarithme by 2, it will give you 
0.0187102 for the Logarithme of the Rate, and 
if the payments be Quarterly, divide the faid 
Logarithmg of 1.08 by 4, and 1t will give you 
0.0093551 for the Log. of the Rate, and if the 
payments be monethly, then if you divide the 
faid Log.. of 1.08 by 12,: it will give you 
0.0031183 for the Log. of the Rate, &c. and 
this is generally the firſt thing to be obſerved in 
every Queſtion, as you will find by the follow- 
Ing Examples. 


CASE I. 


To find. the Increaſe or Amount of any Sum 
of Money put out at Compound Intereſt for any. 
Term 6f years, and at any Rate of Intereſt pro- 
pounded. __ 

Queſt. t. Tf 501l.-—16s. be put out at 8 per 
Cnt, Compound Intereſt for 7 years, 1 demand 
how ' much will then be due to. the Creditor? 
Facit 897 1.—o1 s. —02 3d. 


IV. Multiply the Logarithme of the. Rate- by 
the number of years, and the produt will g1ve 
Jou the Logarithme of the Amount of I & for 
te propofed Time, to which if you add the Log, 
*f the Sum propounded, the ſum will be the log. 
f the Anſiver. 5 4 -_ md -: 
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The operation by the Logarithmes. 


The log. of 1.08 the Rite prop. 0.03 34237 
The numb. of years propounded. 7 
_ The log, of the Increaſe of 11. 4p 

' for 7 years. — Ye $0.2339659 204 
The log. of (50.8 1.) the ſum EO IpE | | 
propoſed. — c 17058637 


We - db Yr the an- +1:9398296 


which? IS 871. —Ol $:==22 : 4. fere.. 


Queſt 2. What is the amount of 761. REM 5, 
for 34 years at 8 per Cent ? Facit97 L. —17s.=014. 


The operation' by the Logarithmes, 


The log. of {1 <8) the given 
Rate per Annum. En __ $0. 0334237 


4) ow 
which divided by 4, gives. the | 
" log: of the Quarterly Rate. C 0.0083559 


FOES. ! 


O. 0250677 
083559 


which multiplyed by 13 the 

__ Quertersin3' years gives the > 0. LOTING7 
log. of the increaſe of 1 /. 

the Log: -of (76. 2)the given ſum 1 88: 9547 


Tl, Loz. of 97: $54) the Anſiy, I, 9905814 


"Qu 


wy <Q A. 


 , — ; 
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Qweſt." 3. 1f 50. be put forth at Intereſt for 
20 years At 6 | per Cent. I demand how much it 
vill be increaſed to at. the end of the ſaid time. _ 
Facit 168 1.—01s5.—1od.. . 

The rate of Intereſt here propoſed is 6 =6: 25. 
per Cent. therefore to find out the Rate of 11. 
for a year, ſay by the Rule of proportion. 


1. Ke, OY KI 
IOO -:- 106. 25-3 5 | .d, 2. . 1.0625 


So. that the. Rate of Intereſt. implyed in-the 
Queſtion fit for Calculation.by the Log, is 10625. 


according to the ſecond Rulc of: this Chapters 
behold 


| The Operation-:. .. 


The log. of (1.9625) the given C 2 
Rate o—— i rmnmnmnmmnnm £ 0-026328g 
The number of years propound. 50 


The log. of the amount 1L.in 
20 years. RT TP 0.5265780 ” 
"Te: of (0) he fum p = 2 1.6989700\- - 


a I . ”  — —_ — 


F 


Thelog. of 168,090-——2.2255480. 


_ 


Which 1s 168 1, —o1 5.—104. yery near,andfo 


much will- 50 1. be increaſed toin 20 years at 
64, pn {4s per Cent. 


"ICIS: 


s« © EE & > - 
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\ 


"CASE 2. 


To fond the pr eſent worth of any fun of money due 


| at the end of any number of years to come, Rebate 
being allowed at any Rate of Compound Intereſt. - 


 V. When it is required to find the preſent 
worth of any ſum of Money, firſt find the amount 
of 1 /. for the propoſed time, and at the Rate of 
Intereft propounded, then find the Logarithme 
of the ſui propoſed to be Rebated , and from 
it Mbtratt the Logartthme of the amount of 1 /. 
(fornd as before) and-the remainder will be the 
Logarithme of the preſent worth of the ſim 
propoſed. As in the following Example. 

| Queſi. 4. What 15.301. that is due 7 years 
hence worth to be paid preſently, allowing Re- 
bate at 8 per Cext® Facit t9l. —105:—or - d: as 
you may perceive*by | 7 


The Operation by the Logarithmes, 


| Thetog, of (1.08) the propoſed Rate-0.033424 
The time propoſed ————————-—-7 


The lox. of the amount of 1. for 7 years,0.233968 
The log. of 36 UE DIED DIES — worn 14 77121 


COW —— _ _— ——— 


Thelog. of (19.506) the Anfiver——— 1.245153 


which is 17 1.—105.—o01: d. and-/ſo mich is the 
preſent worth of 30/. due 7 years hence. 


Qu 5 


al 


F 


— B- 
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Ourft. 5. What is the preſent worth of 1204, 


due 2 years hence, allowing Rebare at 6per Cent? 
Facit 106 1.— 155. —11 &. | 


The Operation by the Logarithmes. 


The log. of ( 1.06) the propoſed Rate—0.025 306 


The time propoſed ——— ——— - 2 


P— —  — — — 


The log.of the amount of 11. for 2 years. 0.050612 
Thelog of 120 ——--2,07, 


e—— _—_—_ 


The log. of (106,79) the Anſwer.—2.028569 


which is 106 {.—15 5.--11 d. and ſo much is the 
prefent worth of 1207. que 2 years hence. 


CASE 3. 


To find the Increaſe, or Amount of att Annuity , be- 
 #ng forborne any number of years, at ary Rate of 
Compound Intereſt. FRY | 


VI. For Reſolvmg Queſttons concerning the 
forbearance of Annurties [you are (by the fourth 
Rule) firſt to find out the Amount of 1 1. for the 
Time; and at theRate of Intereſt propounded. 

Secondly, Find ont the Logarithme ofthe ſaid 
amonnt made lefs by 1, and alſo the log. of the 
Rate made lefs by rt, and fubtratt the lats 
ter from the former, ſo ſhall the remainder be the 
log.. of the Amount .of 1/. Annuity for the 
term of years propounded, to which if you add 
the Logarithme of the propoſed Annuity, the 
fum will be the Logarithme of the Amount, or 
Increaſe of the faid Annuity. Asin the follow- 


ing Example. ” Oueſt. 


—_ > 
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\ Queb. -6. What will. be the. Amount; prIn- 
creaſe of 48 1.— 165. per an. for-7. years.,, Com- 
. pound Intereſt being Computed ar 8 per. Cent. 
Facit 435 l.— 08 s. — O52 d. oR See 


The Operation by the Logarithmes. 


The log, of (L, -o8 the given rate s is ©. 033 424 So | 

he time propounded. — - ritule 
The log.of (1.7138) the amount 

of 1/, for 7 ERIE — —— Pos 233969/« 
L7x38—1=. 7139 4ts log., - 1.853597 

I DY—1==- 08 its log. ' —-2,90 3090 y—_ 
The PO ELIM pF, the log which y: S ; 

is the increaſe "of 11. "anah- > 0.950487 

TY emo mmnmmmgnn eg 
The log. of (48:8) the Annui- 
ty propaſed, — - —— 


t dan ts 


The log.of(435 5- 422)the 3 amount, | 
\ of the propoſed Annulty - —___ > " wh 39 66! 


\ 


3 


which. IS. 435,4, 85:51. very "NEAT: 4 FR {0 
much will be the Increaſe. of an Annuity of 48 t. 
36-5. 1 7.Negrs at 8 per Cert, Compound Fategelt: 
Beſt. 7 There. is an Anguity of 50 L. for- 
borne: to, the. end of 10-years, ..I-demand how 
much is: then due, Compound Intereſt being com- 
puted at 6: 7 Ber Cent ? Fact 9867 1.-16 5, as JOU 
will find by, | (Xt 


" " 
” -- 


—- s + Y 
_ pe 


Chap, 8. Arif drilneeh, 


So i 


The ojetalioitby the Lpaiites 


Thi 162 of (7. ol" the Rate O. — 207 
The'term of FELE SS = | 


CS ART 


The log: of (1.3335): the a- 7... 
mount of 11. for1o years. co 2632890 
1.8335—1=.8335 its log. —1.9209956 lube. 
Þ 0625-1= ,0625 1ts log. —2. 7 958500 
The log. of the amount of 1 /. b. ; 
annuity for' 10 years. —— þ1.13502560 214 
The log. tee) the FAnnnty . 
propoſed. ——— © 1.6989700 +] 


OD— —  —— ——— 
_ 


| The log. of (666. 80) the a-) - 
mount of the annuity pro- e2. 623 9956 } 
poled.— —_ — 


ahicly' is 666]. —165s. and fo much will De due - 
at the end of the ſaid time. 


CASE 4+-: 


To find what Annuity any ſum due [at any. time to come 


will purchaſe to comunue for any Time, ang at any 
Rate of Intereſi propoſed. 


VIE. The Operation in this Caſe i is the ſame 
in every reſpect. with that in the: former Caſes 
only whereas in the laſt caſe you ſubtracted, the 
log.. of the rate leſs + from-the log. of the in- 
creaſe of 1 1. leſs 1, 1o in this. you muſt ſubrract 
the log. of the increaſe of 1 1. leſs 1, from the 
log. of the rate le(s I, as ig the follow! ing Ex- 


am ple. 
Que. 


258 — Ariificial Dk Chap. 8. 


Queſt. 8. There is 705 1. due at the end of 7 
years to come, I demand what Annuity to jen, 
tinue 7 years , the ſame will purchaſe, Com- 
pound Intereſt being allowed at 8 per Cent? 
_ Facit 79.0151.=791.—-00 s. as you may find if 
you obſerve | 


The Operation by the Logarithmes. 


The lo of (1.08 the ropoled 
Rate. uy X - FI i + O03 33424 Fault, 
The propoſed THC ooomommmmnmmme - 


A —— —— — 


— 


The log. of the increaſe of 1 /. 

for 7 years 1.738——-—— 0.233968 
1.038—1=.08 1ts log. —2.903090 
1.7138—-1=,7138itslog. —1.855 $77 Cube, 


An——— 


Thelog. of thevalue of 1/1. —1. .050513 


The log. of (705) the purchaſe 
A _ _—— $2.848189 


—_D_——— __ ——ew_gmend 


The log. of the purchaſe(79.015) 1.898702 
Which is 79/.-00 5.-04 d. fere. 

Queſtions of this Nature may be ſolved at two 
Operations by the ſecond and fxth Caſes ; Firſt, 
by the Rule in the ſecond Caſe find the preſent 
worth of the ſum propounded, then. by the ſixth, 
find what Annuity ſucha ſum will mecha. 


CASE 5. 


To findthe preſent worth of an Annuity to continues an) 
Term of years , howſoever payable, VIZ. either 


yearly, half, yearly or Q narterly, Rebate Fu al- 
lowed at any rate per Cent. 


VII. Find out the Logarichme of. the Rate, 


and multiply' It by the number of Years or Quar- 
rcrs; 


Chap. 8. ' Artificial Arithmetick, 259 
ters, 4ccording as the Annuity is'payable, and 
that will produce the'Logarithme of the increaſe 
of 1 1. for the propoſed time, to which add the 
Log. of the Rate made leſs by 1, and ſubtratt that 
fm from the Log.of the increaſe of 1 /. made les 
by 1, ſo ſhall the remainder be the Log, of the pre 
kentworth of 10. annuity for the time propoſed to 
which add the logarithme of the propoſed Annui- 
ty, and the ſum will be the Logarithme of the pre- 
{ent worth of the given Annuity. As in Example. 
Ouefr. 9. What is the preſent worth of an 
Annuity of 30/7. payable by yearly payments, 
and to continue 3o years, allowing Rebate after 
the Rate of 8 per Cent. per Annum ? | 
Facit 337l.-14 5.-09 4 d. as appearsin 


The Operation by the Logarithmes. 


The log.of (1.08)the propoſ. rate 0.033424 ? mute. 
The term of years ——— ——— 30 c 


The log. of (10.0631.) the > = | 
creaſe of 1/. for 30 years. — $ 5.008 rs, dd 
The log. of (.08) the rate leſs 1 —2.903090 


AC 


OOO GC ——_— 


—1.905810 ſubt. 
The log. of 10.063—=1==9,063 0.957272 
The log. of the preſent worth 
of 1 /. Annuity. —- 
The lag. of (30) the propoſed 
Annuity, — —— 
The bg. of (337-74)the preſent 3 
worth of the propoſed An- p2:528583 
ESA: HOIITVEES Þ | 
Mich is 339 ,—14s5—-09:d. \ 


$1,051462 
P1477 824 add 


CASE 


£ 


——__—; 


p | p w 4 pea ; 4 fag FR 8 , 4, 4 s 4 " $. A ; F 4 , 
| ". 2 wa 3" SY 4 . hy # : & £ P ks, 
\ - ' - o hy * | C . Je A : 
| i = 5 © * [ | * tl, + > 6 RE 4 
i 60 Artificial Arithmetick. Chap. q 
: ; 9 
, . "= 


"CASE 8.;*+ = 


Tb find out what Annuity to continge any tevns of years any given (uy 
Fu : | y given (un 
.. | of Money will purchaſe at any Rate of Compound Intereſt. / 


” 1X, When you would know what Annuity ven 
-will purchaſe, firſt (as in the foregoing Rules) find out yy 
Logarithme of the Rate, which multiply, by the propoſed time 
ſo. will - that produ& be the Logarithme. of the increaſe of x / 
to whichadd the Lop. of the rate madele(s by 1, and from thi: 
ſum ſubtra& the Log.'of the ſaid increaſe of 1 ['made leſs by 1 
ſo will the remainder. be the Log.,off whar. 1'/. will purchaſe 
for the propoted Time, to which if you add the log. of the gj- 
ven purchaſe money, the. ſung will be the Log. of the Annuity 
that the given ſum will purchaſe. As in Example. ; 
- MNueſt, 10. What Annuity tocontinue 57years, and payable 
by Quarterly payments will 246 /. purchaſe. Allowing Rebate 
at 8 per Cent? Facit 12.297 /. | 


"The Operation by the Logarithmes. 
Thelog. of 1.08 the given Rate per Ar. = 0.033424 
OR Ie Shy 


which divided by 4 gives the log. of 
(1.0194) rhe Rate per, Quarter, — c 
The Quarters in 7 years.— pom 


The log. of the Increaſe of 17. for 28 
Quarters, viz, 1:7 138 ————— 
1.0194—I=194 Its log. 


- 


; . -Sum —2.5821769 
1.7138—1==7138 1ts log,  —1.853577 4Aubtr. 


The log. of the purchaſe of 11. —2.668192 I add 
The log. of the propoſed Sum 264 2.421604 


_— 
COLI 


The log. of ( 12.297 ) the Annuity | EN 
which the ſaid ſur will purchaſe... £ 1.089796 


' which 15.12 {.—05 5-11 ; d. 
More variety .of Queſtions might be ſtated, but 
theſe to the Ingentous are ſufficient. 
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With all other Rules requifite for the under: 
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ALGEBRAICAL _ 
DEFINITIONS 


— 


—— 


Concerning the conſtruction of 


Coflick Powers, and the way | q 


of expreſting them by Let- 
ters, together with the f1g- 
mfication of all ſuch Chara- 


Qers or Marks as are uſed mn 
the. enſuing T reatiſe. 


i FE YHE Analytical Art generally called 
BE _ Algebrayis that by which, when a 
| Problem, or hard Queſtion is pro- 


 _ Pounded, we aſlyme the Quantity - 
T2 -OrT 


| 164. Algebraical | Defimitions. Chap. T, 


or Number ſought, as if it were really known ; 
and, with this aſſumed Quantity, and the Quan- 
tity or Quantities given, we proceed by unde- 
niable Conſequences, until the Quantity firſt aſ- 
ſumed is found tobe equal to ſome quantity or 
quantities really known, and is therefore it ſelf 
| alſo known. 


II. Algebra is either Numeral, or Literal. 


I: Numeral Algebra is ſo called, becauſe all 
the given Quantities in any Queſtion are expreſ- 
ſed by Natural Numbers, and the number or 
quantity ſought is ſolely repreſented by ſome 
ye or Character taken at the pleaſure of the 
_ Artiſt. | 


IV. Literal Algebra is ſo called, becauſe when 
a queſtion 1s reſolved after this method , the 
known or glven quantities as well as the un- 
knowny are allexpreſled by Letters of the Alpha- 
bet, or ſome other Convenient Marks or Cha- 
raCters, and this is alſo called Specious Algebra; 
and when a queſtion is reſolved after this man- 
ner, at the end of the operation, there is diſco- 
vered a Canon, direCfting how the queſtion pro- 
'Poleds, or any other of the like nature may -be 
folved, and therefore is Literal Algebra, accoun- 
ted more excellent than Numeral Algebra, for 
that produceth not a Canon without extraordl- 
nary, difficulty, becauſe the numbers firſt, given 
are by Arithmetical operations ſo interwoven 
and confounded, that it may ſeem a task too te- 
dious for the moſt. ingenious Artiſt to trace out 
their footſteps. | 


rY 
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ai p_—— Let Mt ————_ — ETom_—_ 
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Chap. T. A lgebraical | Definitions. "8 65 
V. Bhe Dodtrine: of Algebra conſiſts in the 


knowledge of certain=<quantities called Coflick 
Powers, which we ſhall immediately] explain. 


VI. In a feries, or rank of Coeur pro- 
portionals continued , proceeding from Unity, _ 
or one, whether they be aſcending, or deſcend- 
ing, all the Numbers or Terms except the firſt 
(which is ſuppoſed to be unity) are called Coflick * 
Numbers , or Powers, as for Example, in this 
Rank of continnal proportionals, viz. 1, 2,4 
8, 16, 32, 64, 128, 2564, &'c._ the ſecond Term 
(2) is called the Root or firſt Power, the third 
term (4) is called the Square or ſecond power. 
the fourth term (8) is called the Cube, or third * 
Power ; the fifth (16). is called the Biquadrate, . 
or fourth Power ; 32 is*the- fifth Power, 64 is 
the ſixth Power, 128 is the ſeventh Power, &c. 

In like manner if you take a:;Rank of Geometr1-- 
cal proportionals continued,and deſcending from 
unity, ViZ. Is 4s 1, 35 #5 352 © Ce OT Ig 59 45455 
379 &c. Or 1, 1, + #,» &c. The ſecond term 
Is called the Root”'or firſt Power , the third 
term 1s called the ſecond power , the fourth 
term 1s called the third Power, &c. - 

VII. Whence it is evident that the Square or 
Second Power is generated by the Multiplication 
of the Root or firſt Power into it ſelf, and the 
Cube or third power is generated by multiply- 
ing the ſecond Power by the Root, 'or by mul- 
tplying the Roat 3 times into it ſelf, and the 
Biquadrate or-fourth power is produced by mul- 
Uplying of the third power by the Root, or by 
multiplying the Root 4 times into it ſelf, and 
the fifth Power is produced by multiplying the 
fourth Power by the es: &c. As for "yn 

- 2 | 3 \ | It | 


x 


IN 


266 Algebraical Defmitions. Chap. t. 
If you take 2 for a Root,. and multiply it by 
its lf, it produceth 4 tor the Square or ſecond a: 
power of theRbot.2 : Again, multiply 4 by the t 
Root 2, and it produceth 8 for the third Power, 2 

or Cube of the Root 2: Again, if you multiply 
the Cube 8 by the Root 2, it produceth the 

. * fourth Power, or Biquadrate of the Root'2, &c. 
__- Ih:-like mannerif 3 were propoſed for aRoot, 
- » it being multiplyed by itſelf, produceth 9 for 
.- the Square, or Second Power of 3, and 9 being 


multiplyed by the Rdot 3, produceth 27 for the 
' Cube, orthird Power of the Root 3, &c. 


Andalſo if - be propoſed for a Root, and it 
be 1ultiplyed by it elf, it produceth * for the 
Squareor ſecond power of (the Root) ©, and ;; 
(the: Square) being multiplyed by (theRoot) +, 
it produceth #« for the Cube, or third Power of 
(the Root) 57 & Cc. | 


_ Whence it is evident that the 4, 6 or 7 powers 
- of any Roots may be found out, without any re- 
 JpeQt; at all had to the intermediate Powers. be- 
tween the Root and 'the power required ; 'as 
{uppoſe there were given the Root 3and it were, 
required to. find the fifth power of-it:” I'take 
3, and; :J1et,'-it down ' 5 times in order thus , 
3, 35 3, 35. 3» and multiply them all-into each 
other, according to the rule of continual mul- 
tiplication,. and the laſt produft (which is 243) 
IS the fifth;power of the Root 3, which was re: 
quired! bom tn of a gf bh bj 
+ Agaln,et-t ;be required to find the fourth 
power of 5, 1 take 5, and, fet it down 4 times 
thus,--5; 5:5, 5 » then do I multiply them con- 
tinually, and find the laſts, produd to: be 63 , 


> A- , ,_ 4 
6 
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which 1s the fourth power (ofthe given Root) 
as was required. The like may .be* obſerved in 
the finding of any other power..ef any other 
given Root. ; 


VIII. If there be a ſeries of Geometrical pro- 
portionals continued ,_ and againſt each power 
there be placed numbers orderly repreſenting 
the number or degree of diſtance of each power 
from the Root, ſuch numbers are called the In- 
dices -or © exponents --of the po- 
wers, becanſe they ſhew how of- 
ten the Root 1s involved:intoit ſelf 
for the produCtion of fuch a po- 
wer 4 as in the Rank, or Scale 
of Algebraical powers placed in 
the margent, proceeding from the 
root 2, to the tenth power there- 
of, which is 1024, under which is 
written the word powers, and 
then againſt each particular po- 
wer, on the left hand thereof, 
is expreſſed Index, or . Exponent 
of that Power, ſhewing how of- 
ten the Root 1s. involved or mul- 
tiplyed into it {elf to produce that ' 
Power : As for Example, againlt 
the number 64, 1s placed the num- . 
ber 6, which ſheweth that 64. is 
the ſixta power of its Root, or 
that its Root 1s multiplyed 6 times 
into it .felf to produce the num- 
ber 64. The like is to be under- + 
itood of any other. 


. | 


& [1-* [4 


"4 
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Likewiſe if any two or more Indices, or Ex- 
Fe, 4 T- 4 ponents 


®, 
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ponents be added together, their ſam will be an 
exponent ſhewing what power will be produced 
by the multiplication of thoſe Powers belong- 
ing to thoſe Exponents or Indices which you add 
together; As in the foregoing Table let it be 
required to find out what power of the Root 2 
- will be produced by multiplying 128 (its ſeventh 
power) by 8 (its third power,) in order to 
which I take 3 and 7, the reſpective Indices of 
the given powers, and add them together , and 
their ſum 1s 10, which ſheweth that the third 
power, and the ſeventh power of any Number, 
or Root,' being multiplyed together, will pro- 
duce the tenth power of that Root; ſo in our 
example 128 being multiplyed by 8, produceth 
1024, which 1s the tenth power of the Root 2. 


In like manner, the Indices 3 and 5-being ad- 
ded 'topether , make 8 for a new Exponent, 
which -ſheweth that 32 and 8 (the powers be- 
longing to thoſe Exponents) being multiplyed 
together, will produce the eighth power, viz. 
256, as appears by the ſaid Table, the like ot 
- any other. _- 


So that you ſe that the addition of Indices 
anſwers to the multiplication of their Corre- 
ſpondent powers. 


Andin like manner will the ſubtra&tion of In- 
dices,. or Exponents, anſwer to the Diviſion of 
their correſpondent powers, obſerving always 
to make the power correſponding the, ſubtra- 

| hong (or Index to be ſubtrafted) to be the Di- 
viſor. | 


IX, When 
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IX. Whena Queſtion is propounded, and its 
lution is to be ſearched out by the Algebraick 
Art,.the number. or magnitude ſought is gene- 
rally called a Root, and it muſt be repreſented or 
ſignified by ſome Character or Symbol, as muſt 
bealſo all the powers proceeding from the ſaid 
Root according to the tenure of the Queſtion, . 
in order to which there may. be taken ſome let- 
ter of the Alphabet at the pleaſure and diſcrett- 
on of the Artiſt, as a, b, c, or d, &c. to ex- 
preſs the ſaid Root, but to avoid confuſion in 
the operation, by the commixtare of known with 
unknown Quantities, our Modern Analyſts have 
been accuſtomed to aſlume vowels to repreſeat 
unknown Quantities, and to put Conſonants to 
ſignifie known or given quantities. 7 


X. If for the number or quantity ſought there 
be put or aſſumed the Vowel 4, then irs Square 
will be aa, that 1s, 4 being multiplyed by it ſelf, 
produceth aa, that is 4 ſquared, or the ſquare 
of a, for a time 4 1s aa, and the Cube or third 
power 'ralſed from the Root 4a, is aaa, that is, 
a times aa, 1s aaa and the fourth power accor- 
dingly 1s 4aaa, and after the ſame manner may 
any higher power of & beſignified : 


In like manner if for the quantity or number 
lought there be aſſumed, the letter e, then ſhall 
the Square raiſed therefrom be ee , and the third 
power eee, and the fourth power ecee, and the 
ifth power eccce, &c. 


Alſo if 6, or any other Conſorant, be put for 
a givenor known Quantity, then its Square will 
be bb, its Cube bbb , and its biquadrate bbbb, &c, 

TRE, >” Doe. 


, © 
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But by ſome Analyſts the powers of a, or any 
other letter, Vowel, or Conſonant, are expreſſq 
by placing the Index or Exponent of the powe; 
in a {mall CharaCter, juſt after the Symbol, ever 
with the head thereof, viz. a, a, a, a, &c 
fignifie the Root a, its Square, its Cube, and it; 
Biquadrate, &c. which may be further exempli- 


hed by the following Table. 


EE eee eee ee eee. es. ee as PETS mee 
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A Table ſhewing the Powers of N umbers, and how to expreſs the —_ Powers by AI- 
phabetical Characters. 


[The Root, or firſt Power: 'S [ "2 21 


Cee ea wok 


QF1I 


jT The Square, or ſecond Power. | 41.59 1 
| The Cube, or third Power: 8 WP 


—— DG —_ 


{The Biquadrat or tourth Power. 16 


— —— _———  r————_ 


The fifth Power 7 __ | 243 IO24 | aaana a” 


The lixth Power * 64 | 729 4096 | aaaaad | . 


— _ 


The ſeventh Power. | fo v1 ; 2187 F: 16384 |, aaaaaaa | 


—_ — A I C— _—_ 
a” 


Al 2 / _— 


— 


The eighth Power: | | BY 256 | 6561 | 655361 PT] a 
mn rm 


The ninth Power [I | $12] 196833 | 262144] _ | 


end Mad 
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X[. The numbers madeuſe of in ſolving of a]. 
ebraical Queſtions , are either abſolute Num. 
be ers, or Numbers prefixt. 

Abſolute numbers are thoſe which are disjung: 
from any kind of Magnitude or Quantity, either 
known or (unknown) required, but ſtand ſanply 
of themſelves, without having Relation to any 
thing elſe, asJ, 10, 20, 100, 3, and ; are cal. 
ted abſolute Numbers. 

Numbers prefixt are ſach as are immediately 

prefixed to ſome letter or letters, ſignifying an 
Mgebraical quantity , either known, or requi- 
red, tuch as are 24, 44, 104, 1004, 74, } 4, 344 
* Fbbb, 34, 56*; which numbers ſo prefixed, ſhew 
how often the quantity to which they are pre- 
fixed, 1s to be taken, as 44 fignifieth that 41s to 
be taken 4 times, and LIT or 56b?, ſignifieth 
that the Cube or third power of bis tobe taken 

5 Times, $4 is half of a, and + 'b is two thirds 
af b ; The like is to be anderſtood of any other. 
And, 

Note, that when you have any Algebraical 
Quantity, or Letter, or Chara&er, not having 
any number prefixed to it, then 1, or unity muſt 


be imagined to be prefixed, as a, or 14, b, Or 
Ib, CC. 


XIE. As in Vulgar and Decimal Arithmetick; {0 
in Algebraical Arichmetick; the operations are 
performed either by Abſolute Numbers,or by Al- 
phabetical characters,inall the fundamental rules, 
viz. Addition, Shbrrattion, Multiplication,Divi- 

ſion, and the Extration of Roots : And note that 
Where it is required to performe the work 
by abſolute numbers, that the operation is 11 


every reſp#t the ſame as 1n Common Arithmse- 
; TICK: 


% 
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tick. But where it 1s performed by- Alphabeti- 
3] Letters, there is anabſolute neceflity of uſing-. 
ome Charadters , to ſignifie the Operation, an 
explanation of which CharaQers take as fol-.. 
loweth. | 


XIII. This Chara@er (>-) 1s a fign of affir- 
mation or Addition, when it is placed between 
two quantities, ſignifying that the 2 numbers or 

vantities between which it 1s placed, are to be 
added together, and is as much as to ſay plus, as 
16 ſignifieth the ſum of 3 and 6, and isas much 
25 to ſay 3 plas 6, or 3 more 6, which is 9, and. 
4-7-9 fignifieth the ſum of 4, 7, and 9, which 


is 20 ; 10 abc ſignifieth the ſum of a, b,and c. 


And here note, that when there is no Mark, 
or Character before any Letter or quantity, then - 
Is it Affirmative, and the Mark (+) is ſuppoſed 
to ſtand before it ; as a, 1s a, or —1a, and 
isb, or +16, and bcd is +bcd the like of 
others. | 


XIV. This Charatter (—) 1s a. negative fign, 
and always belongeth to the Quantity or Num- 
ber which followeth it, denying it to be, and 
lignifieth a fiftitious Number, or Quantity leſs 
than nothing. | 

So —7 BB a feigned number leſs than nothing 
dy 7, viz. as the height of the Sun above the 
Horizon may be affirmed to be 7 deg. or 4-7 deg. 
{0 when it is depreſſed 7 degrees below the. Ho- 
nſon, its height may be ſaid to be —7 deg. that 
IS, 7 deg.lels than nothing. | 

But when the'{aid ſign or Character 1s pla- 
ced between two Numbers or Quantities, 1t ſig- 
es that themumber or quantity which follow- 

cth 
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ethit, isto be ſifbtra&ted out. ef ſome Numbe; 
or Quantity going before it , as 12> ſignifieth 
that 8 is tobe ſubtratted out of 12 , or it ſigni. 
Heth the exceſs of 12 above 8, or the Difference 
between 12 and 8, which 1s 4, ſo 4-6 ſignifieth 
the exceſs of 4 above b, and it 1s as much as t9 
ſay (a leſs b,) fo a--b-c lignifieth that c is to 
be ſubtra&ed from the ſum of 4 and 6. 


XV. This Character (x) is, the ſign of Multi- 

plication, and fſignifieth that the Numbers or 
Quantities between which 1t 1s placed, are to be 
multiplyed together, as 4*5 ſignifieth the product 
of 4 and 5, whichis 20 ; ſo 3x5*8 ſignitfieth. the 
product of the continual multiplicatign of 3, 5 
and $=v3z. 120. =» 
' Likewiſebxc fignifieth the product of the mul- 
tiplication of 'b by c, znd b*cxd ſignifieth the 
produtt made by the continual multiplication 
of b, c, and 4, into each other. 'F- 

But for the moſt part Analyſts ſignife the 
multiplication of literal Quantities by ſetting 
the letters together like letters in a word, as 
#b is the ſame with a*b, and abc is the ſame with 
axbxc and this indeed is to be preferred before 
the other as moſt convenient and fitteſt for ope- 
ration. FERN 

XVI. This Character (©) fignifieth the Diftc- 
rence btween the two quantities between which if 
is placed, when it.is not known in'which of them 
theexceſs lyeth. So-b vc ſignifieth the Difference 
between b and c, when it isnot known whether 
b be greater or leſſer than c. | 


| XVII. The 


—_— Y | 


'Y- CY. a7. WI W's _ <0 


= Q.=S co 


fl 
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KVII. The faid 4 Characters defined in 'the 
13, 149.15, and 16 Seftions foregoing , viz. * 
1, —, *. and ©, may oftentimes have Relation - 
ro ſuch a Compound Quantity following - the 
Character, F vn a line drawn over each part 
of it, as forexample, c--b 4, by which you are 
to underſtand that the Quantity (c,) is. to be 
added to the difference between the Quantities 
(bandd) in which of them ſoever the exceſs 
lyeth. 4 EI! 

Likewiſe a—b we which ſignifieth that the diffe- 
rence between 6 and c 1s to be ſubtratted from 
the Quantity expreſſed by 4. 

Alſo axb+cſignifieth that the ſum of b and c 
is to be multiplyed by the quantity 4, where 
take notice that in regard there 1s'a line. drawn 
over the two quantities & and c, the ſign * hath 
reference to the multiplication of 4 into. the 
quantity c as well as the quantity b, which im- 
nediately followeth it , but if the ſaid line were 
omitted, and the quantities were thus exprefd, 
a%-5-c, it would fignifie the quantity c to. be ad- 
e ;0 the produd of the multiplication of 4 
and b. 

Furthermore b—c+d ſignifieth that the quan- 
uties c and d are or muſt beſubtratted from the 
vuantity +5, whereas if there were not a;line_ 
over the quantities c and 4,'it would fignifie 
that the quantity & is to be added to b—c. 

And (c a+?) ſignifieth the difference between 
the quantity c, and the ſum of 4 and e, whereas 
lf the line were not over 4 and e, it would fig- 
he the quantity» e to be .added to the. diffe- 
ence between c and 4. 


XVIII 


- pw 
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XVIII. This Chara&er. (y) is a radical ſigh, 
and fgnifieth that the Square Root of the quan. 
tity or quantities following it, is to be extra. 
&ed as 365 ignfieth the -Square Root of 36, 


VIR. 6. 


% 


So yab lignifieth the Square Roof the pro- 
duCt of the quantities 4 and b, and abc is the 
Square Root of the produCt of the continual 

multiplication of the Quantities, 4, 6, and c. 
But whenyou would repreſent the Root. of 2 
Power that 1s higher than a Square ; then im- 
mediately after the ſaid Radical ſign; expreſs the 
index, or exponent of its power in a parenthe- 
ſis, as followeth, v:z. '4/ (3) 64, fignifieth the 
Cube Root of 64, which is4 ; and v/ (4) 81 fig- 
nifieth the biquadrate Root of $81, viz. 3. 

Alſo y/ (3) 46, ſignifieth the Cube Root of the 
product of the multiplication of the quantities, 
a, and b,-and v/ (4) cd lignifieth the Biquadrate 
Root of the Product of the multiplication of 
the quantities, c and 4. 

And the ſaid Radical ſign doth oftentimes be- 
tong-to ſuch a Compound Quantity following 
it, as hath a line over every part of it. As 
for Example, vic fignifieth the Square Root of 
the ſum of the Quantities b and c. So y/ (3) 3-H: 
{ignifieth theCubeRoot of theremainder,when the 
_ quantity c is ſubtracted from the ſum of the quan- 
tities, 2 and b, and (' (4) aa+b—c) fignifieth the 
Biquadrare Root of the remainder , when the 
_ quantity c is ſubtrated from the Sum of the 
/ Square of 4 added to 6. We 
Likewiſe a4-vi#+:<=4 ſignifieth that to the 
_ (quantity 415 to be added the Square Root of the 


. remainder , when the quantity 4 is ſubtrated 


from the ſum of the Square of the quantity X 
| ys 5 et . an 
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and the quantity Cc* And theſe and ſh like ; 
by Analyſts generally called univerſal Roots. © + 


After the ſame manner may be expreſſed the 
gniverſal Square ' Root of 4-0 thus, viz: 
y(2/0+ Vae®tc which (igniheth the Square Root of 
the ſarn when 6 is added to the Square Root of 


g44+= 6 » 


XIX. This Charatter (=) ſigntfieth an Equa- 
tion, Or equality of the magnitudes or quanti- 
ties between which 1t is placed, and imports as 
much as theſe words, v:z. (is equal to) as in the 
following Example, viz. 34-4=7, which is as. 
much as to ſay, the ſum of 3 and 4, or 3 pl, 4; 
ls equal to7, ſo 7 9= 124+4=16 imports 
that the ſum of 7 and 91s equal to the ſum of 12, 
and 4 which is equal to 16; and g=12—3, ſig- 


mheth that 9 is equal. to the exceſs of 12 
above 3. 


Alſo 4x5=2*10=165--4 =20 ſignifieth . that 
the Rectangle or Product of 4 by 5 is equal: to. 
the Rectangle or ProduCt of 10 by 2, which is 
equal to the ſum of 16 and 4, equalto 20. 


Likewiſe 24=2 fignifieth that the Quotient of 


24 divided-by 6, 1s equal to the Quotient of $ 
Uvided by 2. | 


Apain a4-b=c—4 ſignifieth that the ſum of 4 
and þ 1s equal to the exceſs. of. c above 4, and 


(=gf= - ſignifieth that the ſum c and dis equal 


to the -Quotient of F divided by & 2 and 
eros fignifieth that the Rettangle of b and 
TS : >- Ee 1S 
0 IE pI yup "TEYASE ES ; 
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c is equal to the. excels. of. r- above 5, ang 
a—=v/ a4; ſignifieth that ais equal to there. 


mainder, when 136.Or 1s 15 ſubtracted from the uni. 
verſa iquare Rootof ct 1+ Ie this wilt - be "made 


lain and eafie to the” ingenious practitioner by 
pied Examptesof this Treatiſe. 


XXI. This Charafter (C-) ſtands for the word 
(greater) ſignifying: the number”, or quantity 
ſtanding on the' Teft hand of. the. faid: Charatter 
to be erbater than that on the rl ht hand there. 
of; as po 3 ſignifieth that 8 is ba than 3; 
allo a1- a 4b iſeth that the um .of a and b 
is greater than c, | &f6. 


XXII. This Charaer ( 2 PR for the 
word (leſs) aid it ſignifieth that the numberor 
quantity ſtanditig on the left hand thereof, i Is le{ 
ſer than that on the right hand. As 4--3.320-8$ 
ſignifieth that the ſum of 4'and 3 is leſs. than 
the exceſs of 20 aboye 8. © Likewiſe, e—d._Ib-e 
is thus read, viz.' therremainder of d being, ſub- 
tracted from c is leſſer than the ſum of. b and e. 

XX1II: This Charafter (: : )'is always pla- 
ced In the middle between 4. Geometrical pro- 
Portionals , as In the Kllowina Examples, VIZ, 
2:4" :': 9 : 1815 thus to be read, viz. as 
2 is t04, ſo 9isto 18, or after the manner of 
the Rule : 3, if 2 require 4, 9 wlll require 18. 
Alſo TEIN bu thus read, asb j IS tO c, 
fo i is Nos And are v6.8 e+b* 2 e bee+bj 


at 
is 28 much as to ſay, as the Compound Quantity 
| ER is to the quaytity by ſo is the Compound 
Quan- 


all 
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Quantity c-+b to the Quotient of the Compound 
Quantity bc--bb being divided by ae. 


XXIV. This Charafter ( = ) placed after any 
number of quantities exceeding two, declaret 
the faid numbers or quantities after which it' is | 
placed to be continual Geometrical proportio- 
nals, fo 24 4 8, 16, 32", 64 — ſignifieth the 
faid numbers to becontinual proportionals Geo- 
metrical, for, as 2 is to 4, ſois 4 to 8, and ſo 
158 to 16, and 1o 1516 to 32, and ſo is 32 to 
64, &c. A110 theſe quantities, viz. 4. b. c;\d. e. 
= are continual proportionals Geometrical, for, 
% 4istob, fois c to d. andfo isd toe. 
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CHAP. IL 
Addition of Algebraical- Inte- 


ers. 


Sin Common Arithmetick, ſo in Alge- 
braical, Addition finds out the aggre- 
gate, 'or ſum of two or more given 


> "<5azoay however exprelled 'numerally or lite- 
Ialy. | 


1. When thequantities.given to be added are 
alke, and have like ſigns, colle&t the numbers 
prefixed to each quantity into one ſum , and 

| "2.2 MR. titers 
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thereto annex the letter ,, or letters of any one 
of the given quantities, and then prefix the 
ſign of Affirmation or Negation, viz. 5 or — 
adn thequantity thus found be the ſum def. 
red. 

And here note that: every quantity which hath 
no number prefixed to it, is ſuppoſed to have 
the number 1 prefixed, ſo is 4=14, and b6=1h, 


E xampl e. 


What is the ſum of 3bþ--b+26b? Facit 6 6, 
for the ſum of the numbers prefixed to each 
quantity, viz. 3. 1, and 2. is-6, to which if 
I annex the Charatter Þ, it will be 6b, which 
muſt have the ſign + prefixed to it, orelſ it 
muſt be imagined ſo to be, then will 4-66 be the 

lum of the given Quantities. So1s 5ab the ſum 
of 3ab--2ab. And —4cd the ſum of —3cd 


More Examples of this Rule. 


> [ 
_ Quantities __ "” 1.7508 
to be added. 


F 
.aa | —2aa| —25abc 


— — ——_ RX W__  o__—— 


—_ 


[1]. When the quantities given to be added to- 
.gether are alike, but have unlike ſignes, then 
ſubtraC&t the leſſer number prefixed from the 
greater, and to the remainder annex the Ictter 
or letters by which any - one.of the given quan- 
tities is expreſſed, and thereto prefix the ſign of 
- or = according to the fign of that prefixed 

at a $5 


- : 
_ my ry * 4 —S. a 
- 


"E-10 FA. - 4 
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Cha P. T. Algebraical [ntegers, Fool 28 I - 


number whetein lay the exceſs, ſo ſhall this new 
quantity be the ſlum of the quantities pro- 


% 


pounded. 
Exqinple. 


Let it, be required to add -5cdto —2cd, the 
fm will be found to he +3cd ; for, firſt, I ſub- 
tract —2 from 5 and there remaines 3 to which 
[annex cd ſo will there be 3cd, to which I prefix 
the ſign + becauſe it belongs to the number 5, 


wherein lay the exceſs, ſo have 7 +3c4for the 


% . 


ſum required. See the work. 
115 +5cd 
add} — 2cd 


—— ——- _—_— 


Sum -+ 3cd 


Again tf it were required to add 
7 444 tO — 74a the ſum would be 
found tobe — 3aa, becauſe the ſign — 
longs ® the number 7 wherein 
lay theexceſs , ſe the workin 
the margent. 


* More Examples of this laſt Rule. 


To be ad- $ gabcd | Gaae | —I5gee | —3obcd 
Kd. 38 abcd | — QOA4c | 11889 | 14bcd 


ſum 4abcd\ —3aatj —aqgeg | —16bcd 


F nated R 


CEE CEE —_ 


Ul 3 And 
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And here note, that if the numbers prefixed t, 
the given quantity be equal, and they have dif. ec 
rent ſigns, then their ſum will be ©, fo if jMth« 
were +1 ay to add - 8bcd to —8bcd their {21 
ſum will be o, the negative fign deſtroying the 
affirmative. By? 


IV. When the quantities given to be adde 
are more than 2, and having different fgns, thellfſ +* 
according to the ſecond Rule of this. Chapter 
bring the quantities having like ſigns -into one 
Jum, that is the affirmative quantities into on 
ſum, and the negative into another, then by theliſ 7 
foregoing third Rule add thoſe two quantitiel 
together; ſo ſhall their ſum be the number ſought, 


Example 
. Let it be required to and the ſum of 344 7a 
—24a—5aa. Firſt, by the ſaid ſecond Rule I find 1 
the ſum of 34a5-7aa to be 10aa; and the ſum of 
—244—544 to be —7aa, then by the faid third 
Rule I find -the ſum of 1944-7as to be 3as, or 
-+34a 1o that I conclude the ſum of. 344474 
—244 =5aa to be -þ3aa. wy 


More Examples of this Rule follow. 


--3cc | —2cd) —13bcd 


To be ad-) —7cc | —7cd \ +17bed > 
ded.  }>-8cc | 5d | + 7bed C, 
* » &þ -4461 -þgeal —Bbed wu 
- 7 id of 


Sum . /0., -} Irs ca | —1-36ca 


ett, 


— I _- 
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V. When the Simple” quaiitities given. tobead- 
td together, be unlike, then (how many ſoever | 


there be) ſet them one after another in the 
fame line without altering their (1gns. 


E: xaniple. 


What is the ſam of 4b added | to 56 Facit 
4b--3cd for the ſum. 


More Examples of this Rule follow. 7 
To be ad- £26 3bc $4b'\ 
ded. oy 2Ca Mo 


i 7 — . —c ds i 


Sum abc 1 +3bc2cd | + 8ab—3be 


—— ms Gnocan way 6 —_ PC CECLINRIATS 


Tobe ad-J 37 | Tafe. 
ded. RY gh 
—ae —4rs 


—_—_ — ——_— — —— a 2 ee WEr—_—_ Yo 


Sum 36--26—ae | pafg- deeb 


-_ __ — __—_—_— Cs ——x —_— R—_—_—_——__ 
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VI. The Addition of Compound Algebraical 
integers is eaſily- performed by the help of the 
foregoing 'Rules of this Chapter, et the 
Compound quantities to be added are alike, or 
unlike; as.you may eaſily perceive by the work 
of the following. Examples: 


Let it be required to find the ſum of 3a--b, 
and 54 3b. their ſum will be Bad-4b fi for 


Us 34 


. 
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344-58=84a, and 3b--b=34b, whoſe ſum is 84-\-44 
by the ſecond Rule of this Chapter. 

Alſo the ſum of 6c44-36bb and 2cd—$bb will 
be found to be 85d—2bb for (by the ſecond Rule 
of this Chapt. (6c4--2cd=8ca, and by the third 
; Rule.the ſum of 3b6b—5bb= —2bb which 2 ſums 
| added together by the fifth Rule of this Chap, 
will be ecd—2bb. | ng 

Moreover if it were required to find the ſum 
of theſe Compound Quantities, viz. 1589-7 Ba 
—20 and 3gg-3412 It will be 1ggg- 54-8 
for 15gz4 3g2=1gegg by the ſecond Rule, and 
the ſum of 84—3a=54 by the third Rule, and by 
the ſame 12—20= —8, the ſum of which 3 ſums 
is 18gg-5a-8 by the fifth Rule of this Chap- 
cer. = 
And the ſum of 8þ—-16--2cd and 24—5b— 3cd 
is 3b--8--5cd, And here note that in ſetting 
down of Compound quantities to be added to- 
gether," it matters-not which of them you ft 
firſt, ſo that to every quantity there is prefixed 
its proper ſign ; as 3a--b-cc is the ſame with 
b--3a-ec and with =cco-b=-3a, &c. 


More Examples of the Addition of Compouna Alge- 


braical [ntegers. 


x To | of 4ece —18-3ab | i 04b-\- 1244-64 
_F TM ad] 8ecc—- 15 —$8ab | —YBab — 8445-94 
fed. Emgorel- 12-6 | —2ah —244 —24 


— 
mu en Won een n entree et Wee eee ey AFIEeEI——_— CCC ere eee een 


Sum 9ccc-10 Fo ab | 


_— 


To 


Ch: 
To 


| 
} 
l 
( 


[| 
” 
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Pl 


4s bead 9 wr he Le 
ded. | 


3c'I-qef —dg 
—$cae — 2 \-2d;7 -ab 
—3cde— db 


CHAP. UI. 


Subtraction of Algebraick In- 


reger S, 


Shall not here need to give you a definition 

of the nature of ſubtraC(tion,but ſhall only give 
you a general Rule for the finding out of the 
remainder , exceſs, or difference of any two 
quantities, and that in all caſes whatſoever. 


I. When a Quantity Single or Compound, is 
given to be ſubtrafted fromanother, then change 
the fagn, or ſigns of the quantity- to be ſubtra- 
cted, into the contrary ſigns, that is +- into—, 
and — into ——; which being done, add the 
two givenquantities together by the Rulesof the 
toregoing ſecond Chapter, ſo ſhall their ſum be 
the difference, or remainder ſought. © 


"_ 
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Example 1. 


Let it be required to ſubtra&t 34 from 8 ,. 
Thequantity here given tobe ſubtraCted is 3a, 
- which according to the ſecond rule of the ſecond 
chap. is-5-3a, therefore muſt its ſign + be chan. 
Sed into —, ſo will it be —=34, which being added 
to Ba{by the third Rule of the ſecond Chap. 
their ſum will be 54, for, 8a—-34=54 , and 
84 and 1s the difference between the quantities 
ſo much 34. | 


Example 2. 


Let it be required to ſubtra&t—3bc from 4bc. 

Here becauſe —3bc is the quantity to be ſub- 
trated, therefore mult its ſign — be changed in- 
to —->, ſo will it be —-3bc, which being added 
0 4bc,by the ſecondRule of the'ſecond Chapter, 
their ſam is 7bc , for, 3bcdgbc=7be,, and fo 
much 1s the remainder when —3 bc 1s ſubtracted 
from — abc "1 


| ; 
Example 3. is. 


Let it be required to ſubtract =3bde from 
—gbae. Th 
- Here becauſe —3bde is the quantity:t6be ſubtra- 
@ed,therefore muſt its fign— be changed into --, 
fo willit be +-3b4e which being added to. —gb4e 
gccording to the third Rule of the ſecof},Chap- 
ter; their ſum -will be —6bde for - 367 

— —6bde, and-1ſo much 1s the. remaingder' whe 
—3bde is ſubtrafted from —gbae. 
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Example 4. 


Subtraft 3cd from 8de. The ſign of 3cd be- 
ing changed, it will be —3ca, which being ad- _ 
ded to 84e by the fifth Rule of the ſecond Chap- 
ter, their ſum will be 8de—3cd which is the re- 
mainder when 3cd is ſubtratted from 8e. 


Example 5. 


What is the remainder when —3bc is ſubtra- 
&ed from 2cd? Facit 3bc-p2cd, or 2cd-+3bc. 

In all which Examples you ſe that the ſign 
of the quantity given to be 1ubtrafted is chang- 
ed into the contrary#1gn. RET 


More Examples of Subtrattzon of Simple Alge- 
braich Integers. 


Example 6. Example 7. 


From 3cd —5bc 
Subtract cd —8bc 


Remainder ; EE "HE 
_ contracted os 


OD —— ————- , a eo — Gy —_—_—_—_—_ 


Example. 


 dditonof © Chap. 3. 
Example _ Example 9. 


From A+ 348 = cde 
- © Subtract 8M: o+2c de | 


Vh——_—— moe UPmm—_——w——— > aro—_—_—_— — ———  ———  —_ 


Remainder 34«jda | —cde—3cde 


contracted 


Remainder . +4ada 1 —3cde 


— num ——_— —— a. 
* : * - 


_... And wheniit is required to ſabtra& a Com- 
pound Integer from a Compound lnteger , the 
operation will not in anygile differ from the 
former, obſerving alway to change, -- into —, 


Examples. 
; s Example 10... 
From 34+44 let it be required to ſubtrat 


2a-b. Here'24-b being the quantity to be ſub- 
tracted from the other ; its ſigns muſt be chang- 


ed into the contrary ſigns. . And then inſtead of 


24-b you will have—2a--b, which being added 
to RE br the ſum will be a4-5b=34--4b—24-þ0, 
and ſo much>is the remainder, when ſubtracti- 
on is performed according to the tenure of the 
Queſtion. See the work laid down as followeth. 


From 


 and—into + as will appear by the following 


Ch 
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4 From 3a-+4b | 
Subtra&. 28 — þ 


Remainder 3 a4-4b—2a+b 


Mc —_—__ſ_— —_ * 
— — rm 


Remainder | 
content il 4 


Example 11. 


From 344—24c+-ab let it be required to ſub- 

tract aa-þ-3ab—3dc. The quantity here given 

- Wto be ſubtracted is aa+34b—34c, whoſe ſigns 
being changed, It will then be —aa—3ab-+ 34c, 

which being added to 34a—2dc-+ab, the ſum will 

be 34a—=24c-ab—aa—3ab-j-3dc, which according 

to the ſixth Rule of the ſecond Chapter is equal 
to 24a-dc—2ab. See the following operation.” . 


JU ow CO» YCÞ 


From 344 —2ac-+- ab 
dubtract aa--3ab—3dc 
, ISL aye ie x cunt — FIRED 
_ MRkcmaind. 3aa—2dc-ab—aa-34ab+34c 
c Remainder 
| Wcontracted 


# 
—— - — — —— _—— CW— yy _———-—-—-.--- 


E244 de 2ab 


But when the givenquantities are unlike, then 
place the quantity to be ſubtracted immediately 
ater the quantity out of which it is to be ſubtra- 
ited in the ſame line changing its ſigns, which 
new quantity when the ſaid quantity 1s ſo an- 
nexed, is the remainder required , which wall 


admit of no ContraQion, . becapſe the quantities 
Ue unlike. - | Example 


Fs : a x "F"*. "1 FE” 1 = l «ak a 38 E ub 78 _— +4 A 7s = 
. , " / | 2 : £ A *. * | 5 : VF, " 9" 

. S\ E F X 
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Example 12: 


Let it de required*toi ſubtraft 3ab4-244 from 
7bc+-6cad, the quaiitity given to be ſubtratted 
1s 3ab-j-2aa which annexed tv'the other given 
quantity, changing its ſigns,” will give 7bc+-6cd 
—3ab—-244a, Which is the remainder required. 
See the following work. 


From 76bc--6cd 
Subtra@t' 3ab5244 


' Remainder 7bc-}-6cd—3ab—2az- 


' 


More Examples of ſubtraftion in Compound. Alpt- 


© braick Integers. 


From 3aa--2bc | 8rd—3dc 
SubtraCt 2a4-l-4bc  —2rd=gac 


Rem. E-::- 
Oe aa—2bc | 10rd4-6dc 


—— C—————— _— — us YE ———————  _ _ 


From 6ace--3cd—bc 
SybtraCt 4ace— cd—5bc 


Remain. 6ace-|-3cd -bc—gace-cd+5be 


- RN 5DI5 = ww 


ic 
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From 344=2bc-5ab 
cnbtract 244-2be — ab 


m_  — _ Vemamnctoy. genmn,, Sm—nmp—es 


Remain. 344 - -2he-|-5ab2a-{ 2b 


10 LARS: EET 


el. -2- F | So 0-48 pg 
"Ix; aa-j-Gab 


NP — RO —— —_—___ —— _—_—_ 


From Bat-1-3bc-3d = - [*3cd-þ-54 
Subtract. 54* | 2ab —3c 


Le ea mmmanyy enn_o—m—_——_—_—_— 


Remain. 8at-4-3be-3d-5et | |  3644-58-2ab+-3c 


A _—- 7 _ — — =. —_— 
Sh A cx — 


Rem: 24 ,u1-ahe3.4 


any —Ic_DD________ Ce. — —___ Oro—_ 


— 
CO” —————— 


- As.in Natural: Arithmetick, the remainder and 
the ſum ſubtra&ed'being added together, will be 
qual to the number from which the ſabtra@tion 
ls made, fo is it likewiſe in Algebraical Arith- 
metick3! for if: you add the' remaining' Quanti- 
tyto the Quantity ſubtrafted, the ſum -will be 
qual-to the Quantity out of 'which the ſubtra: 
lon is made . As in the firſt Example ' of this 
Chapter , where it is required ,to ſubtract. 34 
irom/84, /aid the remainder is 54 3 now. if to' Fe 
jon add: 34, the ſum will be ga {-Ja=8a; And 
nthe twelfth Example, where it is required to 
ubtrat 3ab+-24a from 7bc-{-6c4; the remain- 
&r is found to be 7bc+-6cd—3ab = 2a4, to which 
if you add" the-number- ſubtrafted , viz. 34b+ 
*4a, the ſum will be: 7bc-|-6cd equal. to. the'gr-" 
© quantity-out'of 'which' ſubtraction 'is made; 
"Or 2ab-4-144 being added to - 3ab—24as they de-* 

ſtroy 
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ſtroy each other, becauſe their ſigns are unlike, 


and this may ſerve for a ſufficient (and indeeg 
the only) proof of the work. 


_ —— 


—_ 


* CO” e="E Oey” 


CHAP, IV. 


Maltiplication in Algebraick In- 


tegers. 


L. FN Multiplication of Algebraical Quanti- 

ties, there are always two: quantities gi- 
..ven;, to find out a third. 

IT. The two quantities given are called the 

 FaCtors, and the third quantity. invented , or 


found by the ſaid Factors, is called the Produd, 
Fact, or Rectangle. 


HI. When the given Factors are ſingle quan- 
tities alike, or unlike, if they have not natural 
numbers prefixed to them, the fact is diſcover- 
ed at. firſt ſight, and is perfgrmed by joyning 
both the quantities together in one , without 
any CharaCter between them,” like letters in 3 
word. | : 

But ſpecial regard muſt He had to the ſigns of 
the given quantities, in ::.1 kinds of Multipl 

| © Cation» 


®@ # * 
= _ 
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cation. whether by Simple or Compound Quan- 
tities» and-whether with, or *without numbers 
prefixed to them; the” nature of. the product 
wholly dEpending thereupon, viz. If the ſigns 
of the quantities to be multiplyed together be 
alike, that is, both + or both —, then the fign 
of the product or fa&t will be +, but if they be 
of different kinds, v#z. the one -, and the other 
-, then the ſign of the produtt will be —, as 
you will find by the ſeveral Examples follow- 
Ing. 


Example 1. What 1s the Product of 4 multi- 
plyed by b? Facit ab. 

Here becauſe both the FaCtors are figned with 
--, therefore the ſign of the produtt is +. 

In like manner, if the given Factors had been 
-4 and. -b the product would have been (ab or 
ba) the ſame as before, becauſe the ſigns of the 
Factors are both alike, viz. both —-. 

But if the given FaCtors had been 4-4 and —b, 
or —£ and -+b then the produtt or fa& 
would have been —ba or —ab, becauſe the ſigns of 
the Factors are unlike v:z. the one + and the 
other =, obſerve the like in all caſes whatſoever. 


Example. 2. What 1s the Produtt of abc mul- - 
tiplyed - by cd? Facit abccd or -abced. 

And if you had been to multiply —abc by —cd, 
the preduCt would have been the ſame, viz. abccd, 
or -þabcca. 


But if the Faftors had been —abc by + cd, or 


"-abc by ,--cd, then the Fa&t would have been 


—obaxgh becauſe the ſigns of the FaCtors are un- 
Ke, | 


= Afore © 
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More Exanples of the like Nature. 


Multiplicand 4-ab 
Multiplyar ade 


The Produtt --aabde 


Ut err. ad ee 


þ 


IV. When the Quantities given to be ſabtra- 
fted are Single, or Simple Quantities, (whether 
alike,orunlike)having natural numbers prefixed to 
them,then in ſuch caſes let the natural numbers be 
multiplyed together, and to their product annex 
the product of the given Algebraical Quantities, 
they being multiplyed together as in the laſt 
Rule, ſo ſhall this new quantity found be the 
-Product required. As in the following Ex- 
amples. 

Example 1. Let it be required to multiply 
3a by gs. 

Firſt, I multiply the numbers prefixed to both 
quantities, the one by the other, viz. 9 by 3 
and their produft is 27, to which I annex the 
Letters contained in both quantities, viz. 44 
and they make 27aa, which 1s the produ&t, or 
Fact required. | 


Example 2. Let it be required to multiply 
3aa by 46. Here firſt I multiply the numbers 
' prefixed together, viz. 3 and 4, and they make 
x2; to which produtt I annex the Letters of 
both quantities given, viz. as and'b, and they 
make 12446 for the product required. 


 Exanpit 
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Ex#oe 3: What 'is the produf; of 9006: 
by —$667 la bois 
"Here firſt 1 multiply the given, numbers pre-. 
fxed, vi&. 3 and 5, and they produce 15, to 
which I annex the Letter in both the quantities, 
iz. abc and cd, and they make 15abced, to 
which I prefix the fign +, becauſe the. ſigns of 
the given quantities were both alike , viz. —» 
and then will the produd or fa&t be +15 4bccd; 


Example 4. What is the produ&t of 4-6ab mul- 
tiplyed by —3cd ? ne, DE TX 

Firſt, multiply the numbers prefixed , viz. 
6 and 3, and the product is- 18, to which I an- 
nex the Letters in both the given quantities, ab 
and cd, and it makes 184abcd, to which I prefix 
the ſign = (becauſe the ſigns of the Faftors were 
unlike, viz. the one, and the other —) and 
then the produC&t will be —18abcd. _ ye 


More Examples of the like Nature. 


Multiplicand 8f } 4866 |} 20dff | 14gbk 
Multiplyar 6rs | 6f | 3 it 6 


a 
—_— — — 
_ DI 


Product a8fors | 288bef 6odf* 1-Baghk 


_— J_—— 


—_— -W——— —_—  ——  ———___ 
_ 


V. When Compound quantities are to be mul- 
tiplyed , the operation (in effe) is the ſame 
with multiplication of Simple Quantities deli- 
vered in the foregoing Rules, for you are to 
multiply every particular quantity in the multi- 
plicand by each particular quantity in the multi- 
plyar, (not regarding whether you begin the 
work at the right hand or the lefrt,) and then 
lt the ſeveral produtts be joyned together ac- 


R 2 : cording 
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cording to6 the Rules,of Algebraical- Addition , 


- and that ſym will be the piepdatt required. The 
FOJowing WE will make the Rule plain. 


E xanple x. r. 


'Inthe "Ty place let it: be required to moltiply 
(a Conipound Odentiey by a Simple, viz.) ab--4 
by a. Andin order thereto, Firſt, I multiply ; 
into ab, and the .produdt is ab, and then into 
d, and it productth ad, ſo 18 aab+ad the. pro- 
duct required, each. member of the produCt be- 
ing affirmative, becauſe alf parts of the Factors 
wete Affirmative: NG {247 

© Example 2. Let it be required to inltiply 

aaab — c by b. The 

Muttiply 22d-ab- c * Produtt of aa by b is 

by 6 _ —'Eaab,, and- the pro- 

— duct of ab by b is +-abb, 

Product antreb- be and the produdt of -c 

by b.1s +. all 'which 

particular products being $620 and one” Com- 

pound quantity compoſed thereof, tt will - give 

aab--abb - be for the produCt required. See the 
work in the morgent. 


G# - ,V 


le, 
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"ak - of J 
Example 3. Let- it be required to multiply the 
Componnd quantity ac-F4g by the Compound 
quantity pA. ow fs. vowaetnes NOTE ON 
Multiply - 


Product acc-þ-rdg-|-acd-l-dag 


—_— WOT mom —_—— — ——— —_ 


Firſt, Multiply each member of the multipli- 
cand by c, and the: product is acc--cdg, then 
multiply each member of the multzplicand by +d, 
and the: produtt is acdj-ddg, which, two produtts 


being joyned together by the Rules of Algebrai- 


cal. Addition , the ſum is acc-þcdg-bacd+dag, 

which. 1s-the producz-required, as appears by the 

operation. | | OE 
Example. 4. What is the produ# of da+bc mul- 


7 


tiplyed by da—ab? 


| Multiply 
y 


_—aadb—abbc 


Product ddaa-dab c—aadb—abbc 


ls mmm_m_——__— ern en rene iu ———_ eo / 


Firſt, Maltiply the 2/ultiplicand da--bc by da 
(the firſt member of the -witiplyar) and it pro- 
duceth ddac+datc, then multiply the faid 24miti- 

dee Coe ag 


» ©» Mhikiptatis 36 — Chip, 4 


A3H ab ( the ſecond metaber of the mul. 
Pine and it produteth —aadb-abbc, which 


two quantities being joyned together , 8lve 
ddaa+-dabc—aadb—abbc for the produtt Pared 


As you may ſee in the Operation. 


 Exanyle 5. What is the Produtt of a+-c 
multiplyed by a+b-c? 


Multiply 
b 


£4 C0t : | ab 1=bb—be 
"7 27 RR INOS 0 —ac-bc4-co 


I —_—_—— ——_ —_  G__—_ —— 


ph FAaa | a4 2ab—aacttb-abohoee 


—— Sed Qpamctnnmenane nt 


Firſt, Multiply each ediber of the uliph- 
and by a (the firſt member of the tnultiplyar) 
and It produceth aa-\=ab—ac, then nutit}y ach 
faid member in the multiplicard by &, (the &- 
cond member of the multiplyar) and it. produ- 
ceth ab-|-bb-bc, then tmultiply each member of 
the ſaid multiplicand by -c (the third and laſt 
member of the multiplyar) and the produdt is 
DTT ll which: faid three omg being 


| 5 rt Hel 
pl: of ThisR 
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Rule of this Chapter, as will appear by the fol- 
lowing Example. EB 


& *# - VY 
% -4 ry 
*% 


Example. 6. What is the Prodnit of 3b-4-2c 
mnultiplyed by 46—3c ? 


Maltiplicand 36b4-2c 
Multiplyar ab —3c 
-+12bb+8bc 
—gbc—=6cc 


Produt 13bd--Jo-ev7 


P—=a_s TR. — — nn CIR 
—_— 
— 
Una _—_C—— ——— 


— 


Firſt, By the fourth Rule multiply each mem- 
ber of (36-2c) the multiplicand by 46, and the 
produtt is 12bb4-8bc ; then multiply the faid mul- 
uplicand by —3c, and the prodatt is —gbc—6cec, 
which being added to 12þb+ 8bc, the ſum will be 
126b—-bc—6cc which is the produtt required. 


Example 7. What is the produbt of 2442e—8 
multiplyed by 2a—5 ? 


Multiply 24 + 2e—8 
by 24—5 


444-1-4.4e—164 
— 104 —10e-40 


_— — — — Q— 


ProduCt 4a4+-44e—264-1064-40 


Kirft 24+2e—8 being multiplyed by 24, pro- 
duceth ; 444--44e—164 , for 24424=4aa and 
4 2426446 
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” t 


” i > 
"4 7 », -_ 
of VP 2 » 
v 
P 
_ 


2A&2e=44 and 24&—3S= —164 which is mark- 
ed with —, becauſe the ſigns of the :Faftors: are Þ Mu 
unlike, viz. 8 and +24. Secondly 244-2e—g 
being maltiplyed by — 5 produceth — 10a = tos 

40 ; for — 5xþ24= —104:.and ' —5* + 2x 
= —10e, and — 5x-$8=-+40, all which Rey 
ties being joyned together by the Rules of Alge. 
| braical addition will give +qaa+4ae—264—10: 
4-40 whichis the produrt required. See the work. I Pr 


More E xamples ; 272 Multiplication of Compound Alge- 
braical Integers. 


Multiplicand? 36-+2c | 3cd4-þ-3þ—6 
Mulrtipliar 3b j 8 


_ — — ——— — — —}_———— — 


Product .  gbb-l-6bc ; 24cd-24b— 45 


Multiplicand 2ab +bed 
Multiphar . | 3 av -bed 


i— - — ww = w—_—_— _—_— ——_—_—— 


UE —_— _— 


| Gaabb-[-3bbacd 
S=—<L-1+9.<.10 park $6 A AEEay 


Dm a. . = 


ProduCt F: | baabb{bbacd—bbecdd | 


E——  — ——— ( 
Mult. 34-bbb—16 | 
Mult. 44 —6C—4 | | 
I 2aa-Þ-4abb — 52 ts - . 
/ = 1 84c — 6bbe-g6c- 


We Creda 


ny cmm__—___—_ __—_—_—— 


— w—u vw 


"1 4 Gas 4—1 18ac—6hbe+- 4 ae 10 64 


-©Prpd-. 
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Multiplicand 3ab--qcc—24 
Multiplyar 2ab—3cc ay 


—__ 


F Rn SED EED UT EPLRIG Sd TIED 
\. Gaabb-8ccab—4aab 
 . —gabcc —-12c*b6bacc 
—3aab —qacc4-2aa 
——— —— ———r— _—O———— 


Product *6a4bb+——7aab—abcc— 1204+ 24cc+244 


——  w_——_—_— — ———_— 
p EI 


m—_— 


oa 
* 
— 


— 


. CHAP.V. 


Diviſion in Algebraick Integers.. 


I. IN Diviſion Algebraical ( as in Divifion in 
Common Artthmetick ) there are two 
' Quantitiesglven to find outa third ; which 
Quantity ſought is called the Quote, or Quo- 
tient ; and of the Quantities given, that which 
1s to be divided, is called the Dividend, and the 
Quantity by which it is to be divided, 1s called 
the Diviſor ? S 
Il. When it 1s required to divide one number 
or quantity by anather, if you place the Divi- 
dend for the Numerator , and the Diviſor for 
the Denominator of a Fraction, that Fraftion 
{o compoſed is equal to the Quotient that —_ 
. \ "© bk T8 | Ba arl e 


. 
$4 


 $6> ©" - Diviſfon of Chap. 5. 


ariſe by the real Diviſion -of 'the one by the 
other. . .-. - | 6 

For if it were required to divide 4 by 5, the 
- Qaortient would be +, or if it were required to 
divide 12 by 7, the Quotient would be £3="-, 
The reaſon of which 1s the ground of the gene- 
ral part of Diviſion in Algebra ; - for when one 
quantity 1s to be divided by another, ſet the quan- 
tity that is Dividend for the Numerator of a 
Fraction, and the quantity that is the Diviſor {et 
for the Denominator. 
\ So ifit were required to divide the quantity þ 
by the Quantity 4, I would place them thus, v:z, 
- which ſignificth the Quotient of þ divided 
by «. We 
In like manner if it were required to Di- 
_ vide be by >, the Quotient would be *. 
And if 54c were to be divided by 3cd, the 
Quotient would be *5. And if bed were to 
be divided by 7, the Quotient would be '=. 
' Thefanie is to be obſerved in Diviſion of 
Compbund Alpebraick Tntegers, for if it 
were.. required to. divide a4+b by c, the 
Quotient would, be =>, and if 5b were to 
” divided by 34+brd the Quotient would 


C 


Fi 


4 --» Bxnas-- 4AM 
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More Examples of Diviſion according to the forewe- 
ing Rule. pal. 


Dividend cd | 3dce | 3aa-e—f 
Divifor fg. | 156 abc 


cd | 3adce | zaid-e—f 


| Quotient —— 


Dividend 4'b | i5bb | 6, 
_ Divifor 36Þ We 1.3 - 


ab | 156b | 


Quotient 
7c 
n——  —-— —_ QC 


you may cancel ſuch Letter or Letters, but be 
{ure that what you cancel in one part, . to cancel 
the very ſame in all the reſt. So ſhall this new 
Quantity -be a true Quotient, equivalent to what. 
It was before the ſaid Letters were cancelled. 


Example, What is the Quotient of bd di- 
vided by b2 According to the foregoing 
Rule theQuotient is % 3 but becauſe the letter 
bis found both in the Numerator and in the 
Deriominator, therefore cancel b in both of 

-JOMINATOT, TOEFEIS a” 


| Diviſion of | Chap, 5 
them, and then you will find the Quotient 
to be d, for, Bae 
Again let it be required to divide ab aa 
th acd, the Quotient is ==, and becauſe 
the letter:#18 found in every member of the 
Numerator' and Denominator, caſt it- out of 


every one, _and then you will have = for 


the Quotient. 
Rag nr you were to divide ab+þ abc--aþe 
by 4b4-pabf the Quotient you would find to 
: CELE which being contracted by cancel- 
ling ab 101 each member of the' Numerator 
and Denominator , there will be. found 
z== for. the Quotient. 
And bb-+ b being ; tO be divided by b, the 
Quotient will be ?2 and by cancelling b in 
every part, there will be 6+1 for the Quo- 
tient abbreyiated,for == == and by can- 
.celling þ in every part, there will be 22 _ 
and —=b-k1. | 
-,.;Theſame is to be obſerved whether the ſions 
-be + or—: ſo if itbe required todivide eb 
-cbe, bybde—bee the Quotient will beyZ== : 
Y And becauſe be 'is' found in each Quantity, 
T cancel it, 'and then the Quotient contra- 


ded, or abbreviated will be found to be 7 _—, 
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More Examples of Contraftions or Abbreviations in 
Diviſion of  Algebraick. Integers according to the - 
foregoing Rule. GY 


Dividend aaa | ad-akta bed+-crd 
 Divifor aa |{ a cod—cmd 


— —_—_——— 


Quotient 


Quotient - 
contracted 


IV. If when it is required to divide a Simple 
or Compound Algebraick Quantity by a Simple 
Quantity, there be prefixed to every member a 
number, or numbers, that 'may be divided by 
any other number without any remainder, then 
inſtead of the given.prefixed numbers prefix the 
Quotient . of each of the ſaid numbers divided 
by the ſaid common meaſurer, not neglecting to 
cancel any letter that may be found in each 
part of the Numerator and Denominator , ac- 
cording to the foregoing thurd Rule. + As for 
Example. | 

Divide 16bc by q4bd. Here according to 
the foregoing Rule, the Quetienris 5, bur 
becauſe the prefixed numbers.16 and 4 will 
admit of 4 for a common meaſure, therefore 
I dividethem both-by 4, -and the Quettents 
are 4 'and 1, which I prefix ro the given 
Quantities inſtead of 16 2nd 4, and then the 

EA {J190- 
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Quotient will be =, or =, and becauſe 
1s contained both in the Numerator, and the 
Denominator, cancel it, ſo have you P=4e 
for the Quotient required. 

Moreover 15abc-+ 126d being given to be 
divided by 3be, the Quotient will be found 
to be $2e $0 

For, I. firſt diſcover that the prefixed 
numbers 15, 12; and 3, have 3 for their 
common meaſure, by which they being :- 
verally divided, give 5, 4, and 1, which 

being prefixed to the ſaid Quantitics after b, 
 GWwhichis found 1n every quantity 1s cancel- 
led) there will be == for the true Q10- 
, tient required. 


Aore Examples of Contrattion in Diviſion, accor- 
ding to the two laſt Rules. 


Divide 8bc 28cd 32abc 
by 4 164 12acd 


fg 


_—— 


—— b————.. 


Wc Bed | 32abc 


[ 
Quotient —— | 
ab |. I 2acd 


— ww 


Quotient Fa A 


contracted 


——— — 


4 


Y————_—— 


Ak 


V. When in Compoundquantities one or more 
letter or letters is repeated in every membe!» 
then will the remaining Letters in each Guaneity 

| evenly 
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evenly divide the {aid Compound quantity with- 
out. any remainder , and the quotient will be 
the Letter or letters repeated in each member as 
aforeſaid. As for Example. 

1. What isthe Quotient of ba--ca divided by 
þ4-c? Here it isevident that the Quotient will 
be 4 3 for proof whereof take the Diviſor b-+-c, 
and multiply by the Quotient a, according to 
the fifth Rule of the fourth Chap. and the pro- 
duct will be ba-+ca equal to the Dividend. 

2. Likewiſe if it were required to divide 
bad--cad by b4-c, the Quotient will be found 
to be ad. 

3. Alſo by the ſame reaſon if you divide 
24b-2acd-2adb by b-cd-db, the Quotient will 
be 24, and if you divide the ſame dividend by 
2b-2cd——2&b, the Quotient will be @. 


More Examples of the like nature. 


Dividend 6ab-|-2ad4s {| 4bc-4-3cd-'c 
Divifor 6b-+-2d {| 4b+34-1 


ht At 


— 
Wee__—_—_ x —— 


4 7 
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The reaſon why —1 1s the laſt member of the 
laſt example is, becauſe —c, or —1c is the laſt 
member of the Dividend, for according to the 
thirteenth Rule of the firſt Chapter, when a 
—_— hath no number prefixed to it; 1t is 
uppoſed to have the nymber 1 before it. 

And here note, that as in Multiplication of 
Algebraick Integers -}- by -þ-, and — by — produ- 
ceth +, and + by — produceth —, fo in Divi- 
lon, if you divide + by -|-, or -- by - , the 

gn 
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ſign -of the Quote will be --+, but if you divide 
-+ by —; or —, by +, the fign of the Quote will 
 be—; ſoif 3abbe divided by 34a, the Quote will 
| beb, or-+ b, and 1f —3abbedivided by —-3a, the 
Quote will be, for if you multiply -3a by +b, 
the produCt will be —3ab by the third Rule of 
the fourth Chapter foregoing. Alſo if you divide 
+3ab by —3a, or -3ab by +3a, the Quotient 
will be —b, for +34 being multiplyed by -4, 
produceth —3ab, and —34 being multiplyed by 
—b, produceth --3ab. | 


VI. From a due confideration of the manner 
of operating the Examples of the laſt Rule, 
way may be diſcovered to divide a Compound 
Quantity by a Simple, or Compound Quantity, 
and to find out the true Quotient when it like 
wiſe will be a Compound Quantity, the pradtice 


of which will be made plain by the following 
Examples. 


Example 1. Let it be required to divide ba-{-ca, 
by 4. Having placed the Dividend and Diviſor 


as 1s uſual in vulgar Arithmetick, and as you fe 
in the following operation. 


a ) ba-{-ca ( b4+-c 
—ba _ 


o+Cc4 


—C4 


Then dol ſeek how often a is contained in ba 
(the firſt memyer of the Dividend) and me all- 
| wel 
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- | ſer is times, therefore 1 put b in. the Qu9- 
1} tients and thereby 1 multiply (a) the 'Diviſor, 
11} and the product is -ba, which muſt be ſubtracted 
1M from 64 1n the DividenQ, (and thereforeI change 
its ſign into =ba by the firſt Rule'of the third 
Chapter, and there rcemaineth o- then Go 1 
bring down ca ihe next member of the Di- 
vidend, and divide it by a, and the Quotientvs 
4c, by which I again multiply (4) the Diviſor; 
and the ProduC& 1s ca, which fubtratted from 
ca there remaineth o, ard ſo the wcrk- of Di- 
viſion is ended, and I find the Quotient, of 
ba--ca divided by 4 to beb-þc; for proof where- 
of if you nnttiply b-+-c by a ( the Diviſor) the 
product will be ba-j-ca equal to the given. Divi- 
dend. . 

Example 2.. Let it be required to divide 
bal-eabbel-ce by b--c. 

Having diſpoſed of the Dividend and Diviſor 
1n order to the work with a crooked lige behind 
which to place the Quotient, as an Common 
Arithmetick ;- then firſt I ſeek how often b (the 
firſt member of the Diviſor is contained in ba, 
(the firſt member of the Dividend) and there ari- 
leth 4, which 1 put in the Quotient, and there- 
by multiply each member: of the Diviſor, viz. 
6c, and the produCt is ba--ca,. which place un- 
der the two firſt quantities of the dividend to- 
wards the left hand, viz, under ba--be, and by 
the firſt Rule of the ſecond Chapter ſubtract 
it therefrom , ſo will the remainder be ©; to 
which I bring down the remaining'\part of the 
dividend-, viz. be-|-ce, and dtvide be by e, and 
there ariſeth in the Quotient e, by which I multi- 
bs ply the whole Dzviſor b-j-c, and the Produtt is 
ve-l-ce , which” ſu 99-<.he from the Divi- 
; of - " dend 


.a 


310 | Diviſion of Chap. o. 
dend be-{-ce, the Remainder is o. See the whole 


' work 8s followeth. | 


; bake A ON Quotient 
AqCH- ice (a 
Ou 
ahe > b- 
(0 9) ! 
{ 


Sq that the quotient is a-j-e, now to prove 


the work , multiply the Dzvsſor b45-c by the 4 
Quatient (ae) according to the fifth Rule of i © 
the fourth Chapter, and the Prodztt you yillM . 
find to be ba{-ca--be-{-ce which is equal to the M " 
given Dividend; and therefore I conclude the c 
operation to be truly performed. ; 
Example 3. In like manner, if yon diyide Ml © 
ba-lbd--ca\-cd-- ae —de by a+d, the Quotien Ml © 
will be found to be b-þ-c-e according to the fol- ſ 
lowing work- - 
iO bebdteeteda—t BS 

& A—AE— AC —EC 
wit d tr 
/ EET m 
COTS tl 


he 
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The work of the laſt E xample explained. 


In the foregoing Example, Firft, I divide ba 
(the firſt member of the Dividend) by 4 the firſt 
quantity or member of the Divor, and there 
ariſeth 4 in the Quotient, which is +a, (be- 
cauſe the ſigns of the Dividend and Drivsſor are 
-) and thereby I multiply the D#viſor a 
and the Prodwt is ba-j-bd, which I place under 
the two firſt members of the Dividend as you 
ſe In the work, and ſubtra& it therefrom, and 
the remainder 1s o, to which I bring down the 
two next quantities, viz. -þ-ca-cd. 

Then do | divide +ca by a, and there ariſeth 
in the Quotient +c, (becauſe the Dividendand Di- 
viſor are both figned 5-,) by which I multiply the 
faid Diviſer, and the ProduCt is +ca-j-cd which | 
placeunder the dividend,and fubtrat it therefrom, 
and there remaineth o, to which I annex the twa 
next and . laſt members of the Dividend, viz, 
—ace—de ;, and divide —ae by 4-4, and the Qao- 
tient 1s -8, (becauſe the ſigns of the Dividend 
and Dzviſor are different, viz. the one +, and 
the orher =) and thereby I multiply the whole 
Divifor, and the Proauft is —ae—de which fub- 
tracted from (—ae—de) the Dividend, the re- 
mainder 1s ©, and.ſo the work is finiſhed, and 
the Luotient ariſing by this Diviſion is b4-c—e, 
as yOu may prove at your leiſure. FEES! 

If the quantities or members of the Devidend - 
of the foregoing Example are not placed in the 
lame order that is there expreſſed the , ef 
te&t of the operation will be the ſame, as you 


may ſe by the following work. 


Y 3  Diviſer 


358: Rf"ef"," - Chays's, 


Diviſor . Dividend , 1.» | Quotient 
99 or de (bee 
$5 hp £1 | ba 


"Firſt, I divide. ba by a, and the Qupte Is b, 


ae--bd which Je arp annexed | 


to the faid re 0s ca=bd it then (makes for a 


new. dividual) ca-b4-ae--bd, but. —bd and {bd 


deſtroy cach other, and: therefore. the ' dividual 
Ode is ca-ce, which kh divide by ad as 
before, and the Quotient is -c,. by which I multi- 
ply the D:iw:ſor, andthe, ProdutFis Pfu W's which 


being Fubrra&ted. from. the faid dividual ca-acs, 


the remainder is. ca+at-ca-cd which being con- 
_ trated, 11s =ae—6d, to-which-l- Joyn the. two 
TEXT quantities 1n the, Dividend;: viz: >cd—dez 
36 1L.inakes (- ae cdlrd-de\=2rac-de (for 
Sea - 3 -c4. deitroy each other):for anew d1- 

Vial Ich I givide by the {aid Doviſor a-t-ay 
' 13 —&q DF which I multiply. th: Die 


gt vifr 


Sc: a ”  IY p—_—_ '' WM 4 ah. %. 
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viſor, and the Produt is —- ae—de, which ſubtra- 
ed from —ae— —de (the dividual) the remain- 
der is —ae—de-|-ae-|-de=o, and fo the work is fi- 
niſhed, and I find the Quotient to be b+c-e as 
before. 

But here note by the way- that it doth not 
alwates fall out that you are .to divide 
the firſs member of the dividual by Note 
the firſt of the Diviſor, but by. ſome 
other member” which you can diſcover will do the | 


work without making a Fraction. AS In the 


* © i « # 


tollowin 7 Example : 


_ 4+ Let it be required to divide a4—ee 
by ae ? 

Firſt, I divide aa by a, and there ariſeth in 
the Quotient a, by which [ multiply the D:wsſor 
ae, and the Pradudt is aa-ae, which ſubtra- 
fed from the Dividend (aa—ee) the remainder is 
-ee—ae for a dividual, and then I do not ſeek 
how often a is contained 1n ee, for then the an- 
ſmer would be a FraCtion, but I divide ee by.-its 
correſpondent, Dzviſor +e, and there. abffoch. = 
to be written 'in the Quotient next after, as 
but not --e, becauſe — divided by + quotes —: 
Then I multiply the whole Dzviſor.a4e by: — 
and- the produC is —ae=ee, which fibtraaicd 
from the ſaid dividual —ee—ae, the' remainder is 
0, ſo is the work ended, and fin the Quotient 
tobe 4-e. See the operation. 


—— 


| Exanple$. If it were required to divide aa4- 
aba+baa-bbd by aa{bd by the Quotient 
inn be found to be a+#, as appears by the 
work. 


alba) MET es Tie (a+b 


aA ar 


2” 6 dds 
 baa-bbd 


Nt. —_—__...t 


O O 


Example 6. If aaa—abbJ-abd-\-baa -bbb-+bbd 
be divided by a+b the Quote will be a«—bb--b4, 
as by the operation. 

#4) aax—abb-abd-\-baa—bbb-i-bbd (aa-bb-1-td 


A 44.20 


—abb-i-abd | 
—abb —bbb 

+ abd-+-bbd 
+ebd4-bbd 


$. . - wa} Ld = w, 
OR ; O 0 | 


# 
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Diviſor Dividend + Quotient 
gb:=+4c) 18abhc+gbbce+24bce+24abc+166c(bab+366-+4c 
I Babbc4-24abc Ga 
: —+obbee—+24bce 
s, —+9bbce +1 2bce 


—_——_r een 


le tres 


—F12bece—+16c« 
—+1 2b6c +Lk6cc 


— 
—_— 


CO _ 


ow O 


When Algebraical Diviſion according to the 
Rules before delivered , will not exa&tly 
performe the work without any remain- 
der, then you may place the Dividend and Divi- 
for Fraftion wie, which is indeed the moſt-ge- 
neral practice ancogh Algebriſts; or elſe pro- 
ceed in Diviſion as far as you can by the pre- 
ceeding. method; and then place the remainder 
for a Numerator over the Diviſor, as in the 
following Example, where aa —bb--ac is divided 


by a-j-b, and the quotient is «bt — » the re-. 
mainder being Fac. 
i 5 , x - | _ | ac 
a+) aa-bb-ae (ab 
aan-ab 
WY g' 1. * | 
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The Dodtine of Algebraical 
FraRtions. And Fit, 


Of R eduftion. 


I. E that intends a conſiderable proficiency 

in this myſterious Art , . muſt . be very 
well acquainted with the Dodctrine'of Vulgar Fra- 
tions; a mean knowledge therein not being ſuf- 
ficient'; for all operations whatſoever in Alge- 
braick Fractions have their depentance. thereup- 
on, being wrought in every reſpect as vulgar Fra- 
fliens they are by the help of the Rules contained 
in the ſeveral Chapters foregoing, and there are 
very few queſtions ſolved Algebraically , but 
what have one or more Fractions concerned in 


its bs eo 


To tus] Frattions, having unequal Denominators 
to Frattions of the ſame value » having 4 
Common Deno vMnator. "DN 


IL. When you would rallace Algebraical Fra- 
--jons toa coinmon Denominator 2 multiply the 
:merator of the firſt Frafion into the Deno- 
. ::\vator or denominators of tc reſt, ' ſo ſhall the 
-+JuCt be a Numerator equal to the N uerator 
"M7 : | Q 


£ 
F | | ; - 
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of the firſt Frattion, likewiſe multiply the Nu- 
merators of the ſecond, third, &c. Fractions i in- 
to all the Denominators except its own ,' and 
the ſeveral products ſhall be ſo many new N ume- 
cators, then multiply all the Denominators con- 
tinually, fo ſhall the product be.a common De- 


nominator to all the N umerators found out. as 
before. 


a a4 . 
Example 1. Reduce 7 and+ to a common 


Denominator. Multiply the Numerator 4 (of 
the firſt Fraftion) into the Denominator (ec) 
of the ſecond Fraction, and the product 1s ar, 
for a Numerator = , then multiply (4) the 
Numerator of the ſecond Fraction into (6b) the 
Denominator of the firſt, and the product is db, 
for a Numerator =4, then multiply the Deno- 
ninators together ,-viz. b-into c, and the pro- 
du&t bc is the Denominator common to. both the 


_—— > ſo will the 2 .new Fractions' be 


a ab a . 


= and = for 5 4 and MoO== 


. 4 
Example 2. What FraCtions are =z = and 
| ? 
4 


- havingan equal or common Denominator ? 
"Y 
"aad bead cca, 


Facit 6 cad and cad for SBd=aad , = the 


Numerator 4, and bxc*4—bcd= the N umerator 
', and cxc*a=cca= the Numerators , . and 


Cxd=cad which Is the * common Denomt- 
ator, 


"Gs 
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To reduce un Algebraical Fraftion to its lone 
| Perms equival eht. 


HI, When in the Numerator and Denomi- 
mtor of an Algebraical Fraftion, the ſame let- 
ter or letters 1s contained, then cancel the ſame 
in both, and 4f. there be. any numbers prefixt, 
if youcan diſcover any number that will divide 
them both without any remainder, then prefix 
thoſe quotients inftead of the numbers prefixed 
before ; {6 ſhall this new Fraction be of the 
ſame value with the A ropes 

PLL | by cancelling c< 

So WILL —, be reduced fo F, "H4 che Numerator 

2fid Donoanaator, : JUN: 
| » | 
| —_— - being reduced fo its loweſt 


terms will be 7 by cancelling bd in every 
part, and dividing the prefixed numbers by 8. 
More Examples follow. "0 


297504 524 


124: +16adb — g6-Fab 


Cl. rt. re ts B <Y 
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.Or if you. ctt (in a Compoun@ Alpebraical 
Fraction) difcover a quantity that wilt divide 
the Numerator and Denominator' without ay 
remainder, (according to the ſixth Rule of the 
fifth Chapter) 'then ſhall the quotients be b 


& \ i 
: F KW. w *. | 4 "7 . _ . F © , — ao » ww» f yy 2 +4 Y 


- 
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jen Numerator and a new Denominator equal 
o the Fraction 1n its given Termes. As in the 
olowing Examples: _ 


44-—24te—+tt= a=e | aaaa—MWhb 


a—t YC —bb 


——_— ” > Rene Con en End con SE ee ere ne ns 


To reduce an Integral quaiitity to an Algtbraical 
Frattion. : 


IV. Multiply the given Quantity by the in-- 
tended Denominator, ſo ſhall the Produdtt be the 
Numerator required. As in the follpwing Ex- 
ples. $4 has 
| Let it be required to reduce the quantity & 
t a Frattion, having ad for its Denominator. 
To do which I multiply the given quantity b by 
«d; and the produdt 1s the Numerator, viz. bads 


bad | p 
bſhall 5; be the FraCtion required, for ——=b 
Alſo if it were required to reduce the quantity 
tto 'a Fraction, whoſe Denominator ſhould be 


—_ ; 

MH, it would be n_y | 
V. If itbe required to reduce a mixt quadtity 
toa Fraction, multiply the Integral quantity by 
the Denominator of the Fraftional part , and 
vin the product to the Numerator of the Fra- 
tional, part, ſo ſhall the ſim be the Numerator. 
Sz... 7 


Reduce 


1 LL 


| i * " 
4 By” We - 
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a 
| "= R | | 
Reduce 4b-}- 7 toan improper Fraftion. Mylgom 


the Integral part 4-{-b by the Denominator d An 
and the Produtt 4a4-db which being added to tl t 
numeratorc, makes da4-db-\-c for the numerats; S 

,/ to walel placing 4 for a Denominator, it give 

4-+40 +7 C Ss 
arr 7-for the anſwer. _ Y 

VI. When you are toexpreſs an Algebraick [n 
teger Fraction wile-without an Aſſigned DenoWit 
minator, then make the given quantity the Ny 7P 
merator, and 1 the Denominator. 


E: 


F< ab ef 
50 will ab be- and cd will be — and al at0! 


PTB OY INS | | Ex 
__—__C 1 

- Theſe things are ſo plain, that they need n 
farther explzvation by examples. 


\ Ea 
L-V3133 


nd 
Re | 44 
' +» CHAP. VI 
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| 0, hom 7 | 2 | | 
Ot Addition and gubtraco mr 
_ of Algebraical Fractions. Fi 
I. JV ; the FraCtions given to be added 
Er together have an'equal or commo! 
Denominator , add the Numerators togethe! 


and place their ſum for a Numerator ,oyer 1! 
Rs - | COM 


Kit 


of. at” 
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ol ommon Denominator, which new Fraftion ſhall 
- the ſum-of the given FraCtions, but if they 
" dire not a common Denominator, :reduce them 
thy; the ſecond Rule of the ſixth Chapter, and 
toricn proceed as before. 
ive 
| | . a " # Nr 
Example 1. What is the ſamof 7 and 7* Fa- 


In a +ac 
not —— the ſumo the Numerators, viz. « 
2 


Nu:d ac is 4-|-ac which placed over the Denomi- 
A—+AC ; | 


ator b, gives 75 for the ſum required, 


a abc 


a, 
Example 2. $o alſo the ſum of 7 and will be 


r+tde 


” f 7 : ; | 
a+b—:  a+b3c 


Example Zo And -the ſm of 7 REL £4 


24 


nd — will be found to be _ for the ſum 


{ the Numerators is a-+b—c-|-a-|-b-þ-c4-2a—2b 
44, 


py "4 RR 
Example 4. What 1s the lum of —and = Fa- 


, 44+ : %s 
__ the given Fraction being reduced to a 


Y Wommon Denominator by the ſecond Rule of the 


th Chapter, arc jj and 9; whoſe ſum 15 oy ao 
Example. 5. What is the ſum of 7 and = 
« oP ard +bbd +2f207 
10 | dC} ———— hcd OPUY art 
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I, When it is required to gather mixed quar. 
eric Theo one ſum, then add the. Frachion 
parts together by the foregoing Rule, and like- 
- wiſe bring the Integers into one ſam, and'the 


ſum of theſe two ſums. will be the ſum required. 


Example. 


a+b 


What is the fam of bb-j-2 and carp —> 


The Sum of the "orego- 


1nb1+racb 


being added by the forego- —— 


ing Rule 1s 
To which ſum if you the 
the Integral parts of the TE 
 Propounded, mixed Quan- blood IL 
Titles, the ſum required will \ 
= 


Subtration of Alpebraical Frattions. 


T1. 1t the 2 given Fractions have not a com- 
mon Denominator, then reduce them to ſuch by 
the ſecond Rule of the ſixth Chapter, then (by the 
Rule of the third Chapter) ſubtract the Nu- 
merator of the Frattion to be ſubtrated from 
the Numerator of the other FraQion, and place 
the remainder for a Numerator over the com- 
mon Denominator, which new Frattion ſhall be 
the remainder ſought. Asin the. following Ex- 

' amples. Es hi 
| | ab be. 

If you would lubtra&t 7 from 7, Take the 
Numerator ab from the Numerator bc, and the 
renainder is bc—ab which being placed over the 

Denom1na 


ol 
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Denominator 0, it will give —* — ' for the 5. 
nainder, or difierence "I 


Alſo let it be required 29 fberop "FS 
coi [ab Gn 


b—+C 


The Difference of the wh 
Numerators of the given pie [-5 24=ab—c-{-18 
Fraftions 18 = T4 —6-uh | 


Which remainder of difference ) 
being made 'a Numerator to the{ b:4+4:—5— 
common Denominator will give = —— 
the difference ſought which is 


And if it were required to ſubtrat PEE — 


ab 
from 444-7 The given mixt quantities will (by 
the fifth Rule of the ſixth Chapter) be redu- 


caavSab at—+ed—bc 


20 to —— ag ——= 


Which will be ' redy- } caat—4-abe 
ed to theſe Fractions of {7 
the fame yalue , having> and 
2 common Denominator ,\ #46 


DT TT 


URL. | L CE 


And if from the Nume- 
r3tor cage-1-abe you ſubtrat 


the Numerator carn-cca-ceb £446-+9%—c4a6--red+ch 
there. will be given for the « | 
remainder ſought, viz. 


In 


324 Multiplication and Diviſton Chap.'8. 
-4n like manner if from 4. it be: Tequired-t9 


ac 


ſubtract — Firſt by the fourth Rule of the 


ſixth Chapter, reduce the quantity - a to'the in- Ml * | 
or, is 
proper Fraftional Quantity *; and therefrom 


a+ 


ſubtract. the given Fraftion _ ſo will you have 


a b—at—a——* y 
the remainder ſoughtwhich is = m 


C H A P. | VIIL fo 


Multiplication _ Divifion of 
Algebraical Fractions. 


l. V Vi It is required to multiply. two 
Algebraical Fraftions. the one by 

the other, the ack 1s the ſame as in Vulgar 
Fractions, for if you multiply the Numerators 
of the- given Fractions together, and likewil IU þ. 

© their Denominators together, and- place their IM p, 
Reſpective Products for a new Numerator, and 
a new Denominator, that new F ration ſhall be 
the Product required. 


E ow 


o | 
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Example 1. What isthe Produt of 7 . multi- 

plyed by = Facit = for Dexab—=gaab which 
5; 


C 
is the Numerator, and exb=cb the Denominator. 


4-28 


Example 2. What .is the Produtt of . 


fk acd : T2cda-+8cAd | 
multiplyed by m_ Facit Corti 3 for 4car 


34+2c=127da+8ccd which is the Numeratos. 
Example 3. What is the Produtt of a+ —mul- 


: ad  8dach-+8ccbb-haadd+bde 
tiplyed by 86-þ+7 2 Facit ———7—; 


be _da-+bc. ad S$8cb-uid , 
for a+ 7=—7 and 8647 = 7 = by the 
T NY - Cant da+be Bcb—+1 
Rule of the ſixth Chapter, and = oO X 8 p— 


_ Bdacb4-8ccbb+aadd—+bde 


__ 7 — Which is the Product re* 


quired. ES 
Example 4. VVhat is the Produtt of ab multi- 
aab—+abb þ 


plyed by 2; Facit -" ; for «b 


ab a+b aab +1" 


—=" which is the Product required. 


II. If it fo chance that you have a Frattion to 
be multiplyed. by an Integer that 1s equal to the 
Denominator of the Fraction , then take the 
Numerator for the Product. 

adv 2404.00 


Example. What is the Produdt of * 


_— 
being multiplyed by a-e? Flicis!aa—24-l-ce. 
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The reaſon.,of which is plain, for the Numera- 
- for bing multiplyed Þy the Integer, and the 
ſame Integer being _put AS A Denominator to the 
Perodua; the Quottentariling by the Diviſion of 
the- Numerator -by,..the ſaid Denominator, will 
be equal to the Numerator of the given Fra- 
ftion ; 35 Lnb== = 

"JH. When it is required to divide -one 'Alge- 
braicak Fra&tion. by another, if they have a com- 
- mon Denominator , cancel the Denominator , 
akd'Udivide the Numerator of the Dividend by 
that of the Diviſor,-ſo ſhall that IO be the 
Quotient ſought. * © - 


abc 


So it 1 It were required to divkde. _ by _ the 


Quotient: will be found to DE —_ T—_— — for nk 


caſt away the common nom d, and di- 
vided: (abc3} the Numerator of the Dividend by 
(bcc) the Numerator of _ Diviſor, the. Quo- 


tient-will be ; goc .. Which 1 iS - bycancelling bc inthe 


 Nemerator He Denowiliiator. 

IV. When the given Algebraical Fractions 
have-not a common denominator,-then multiply 
the denominator of the diviſor into the Nu- 
merator or the dividend, and the product 1s 
anew numerator » alſo-multiply the r:4merator 
of the diviior into'the denominator of rhe divi- 
dend, and the product 1s a new denominator ; 
which new Fraction is the quotient-ſought, and 
this 1s a general Rule 4n; all- caigs whatioever, 
and js the fame with divifion in Yulgar Fractt 
ONS» 'only keeping to the Algebraick' Rules. 
| | Example 
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| ' . . A 4 v a 
Example. What is the quotient of -- being di > 
C4 


vided by =? Facit -— 


Numerator,) and a*b=ba (the new Denomina- 
tor. . 


== ? for c*a=ca, (the new 


ak | cv, $0 
Likewiſe, If it were required to divide *; 


2bb : nl 757 YH 
by 3 the Quotient would be3*®244%,,. the 


numerator of the dividend is 34-þ-b, and the de- vs 
, nominator 0: the diviſor is ab , and a+» 

32-+b= 3aa-j-qab-\-bb which is the. N amerator.5 

and the numerator of the diviſor is 2bb, and the 
denominator of the dividend is c, and 2zbb c= 

2bbc, which is the Denominator. The like /isto 

be obſerved in all caſes both 1n- multiplication; - 

and Divition of Algebraical Frattions. ”" 


CHAP. IX. 


The Rule of Three in Algcbra- 
ick (Quantities. 


[. berths of Three in Algebraical quanti- 
ties repreſented by Letters, ( whether it 
be Direct or Inverſe) _ not from the me 
| 2 BOK 


—— 


5223 
of Three in Vulgar Arithmetick, ReſpeCt being 
had to the Rules of : Algebraical Multiplication 


* and Diviſion, before delivered in this Book, -for 
. (ina dire proportion) if you multiply the ſe- 


cond term by the third, and divide the Product - 


thereof by the firſt, the (quotient will be the 
 fourthquantity ſought in proportion. - 


Example 1. If b gives c, what will d give ? 
Factt , 
In this Example the ſecond and third quanti- 
ties are c and 4, which being multiplyed toge- 
ther, produce c4 by the Third Rule of the 
fourth Chapter, which being divided by (6) the 


firſt quantity, the quotient is 5 which 1s the 
fourth proportion ſought for. 


b : cx; gf 
c 7 


Which may be proved according tothe proof 
of the Rule of Three Direct laid down in the 
Tenth Chapter of my Vulgar Arithmetick : 
For, | s 
The Prodaft of the ſecond and third Terms is 


cad. And 
- The Prodxtt of the firſt and fourth Terms is 
- bed Xt TE: | Wade 


And by 3d the Rule of the 6th Chap. = =cd 
(the firſt Term) which was to be proved. 


Example 


The Rule of Three _ Chap. 1 


T« 


© SW 
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Example 2. If b--c require d; what will dc 
require ? Facit == For, | 


AA 1s 


ale To 


Example 3. If 12 require 36, -what will 4ab 
require ? Facit 1442 —124þ. For, 


I” 


12 2-36 :;: ab ;E=1206 


I 2 


Il. Nor will the operation be different from 
the former, if any of the 3 given quantities be a 
Frattion , or ifthey be all Frat:ons, obſerving the 
Rules of multiplication and Divition in Alge- 
oraick quantities; or when any of the given 
Terms 1s a mixt quantity, let it be reduced to the | 


form of a Fration, by multiplying the Integral 


part by the denominator, and joyning the pro- 
duct to the numerator of the Fratt:onal part 


and then multiply and divide as before. 


Example 4. It b-|-— require 4d, what wlll - re- 


quire? Facit FR ? For, if you: firſt reduce 


b--— to the form of a Frattion, it will be 22 
and the ſecond Term d being ſet Fratt:on-wiſe, 
will be , then it you multiply (L) the third. 
| Z 3 Term, 


' 3309 The Rule of Three, &c. a Io, 


Term by(< ) the ſecond Term, the Produtt will 


be © » Which being divided by (= — the firſt 


Term, the Quotient will be ,, "BF mm which 15 the 


fourth proportional ihe” - "Nor, 


—_— 7 ,-;4 adf 
da EA LO dts” " dbevec 

I ſhall not weed here to give any Examples in 
the Inverſe Rule of proportion in Algebraick 
quantities, the manner of the operation being 
the ſame with the former, only the proportion 
flows backward, as in the Rule of Three [nverſe 
in Vulgar Arithmetick. 


\ 


Ct 
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CHAP. X, * 


$4 . , P _ TR ge 
' WAR 19- [WO EEE RIDE Foo WET 7 > 


A Colle&ion of lome caly;Que- 
ſtions wherein the Rules ht- 
therto deliveredare Exerciled, © 
caken out of Mr. Ozghtred's | 
Clwvis Mathematice, Chap. 1 t« 
Sir Fonas Moors Arithmetick 
in Species, Chap. 10, and 
Mr. Kerſy's Elements of Alve- "3" 
bra, Cap. 10. ofthe Firſt Look. 


"YY pw 


Co | md WW 


[. Here are two Quantities or numbers , | 
whereof the greater is 4 (=4) and the > 
leſſer is e (=2) What is their ſum? What their 
difference ? Whag the product of their multipli- 
cation ? What the os of the greater divi- 
» 8 ded by the lefler ? What the Quotient of the le(- 
er divided by the. greater ? What the ſum of 
their Squares? What the difference of their 
Squares ? What is the {um of their ſum, anddif- 
ference 4 What is the ditierence of their ſum and 
differences? What is the Produ& of their ſum 
and difference ? What the Square of their ſum ? 
| 64 What 


+ 
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What the Square of their difference ? What the || , 
Square of their Product ? | ; 
C 1 The ſum of the quantities > | 
Wo - + propoſed is- N $ on. 
2 Their difference is © -. "=0 V\ 
3 Their Product by multi-> | tl 
plication c V 
4 Thequote of the greater 1 P 
__divideddy the leſſer. c 7 tl 
5 The quote of the leſſer by 2 bs 
_ thegreater. | ."J 
6 The Sum of their Squares. aante 
7 The diftereace of their 2 A 
Squares. my 
3 The ſumof their ſum and "y 
difference. c 
os The difftrence of their As 
" ſum and difference. 
10 The Product of their ſum Mee 
_— "ON "2 
1p TheSquare of their ſum. aa-\-2ae-j-ee Q 
12 The Square of the difference. | aa-2ae-þee tl 
13 TheSquareof their product. | anee te 


H. There are two quantities whoſe ſum 15 re 
b (—12) aid: the greater of them is a (=8) | ill v 
demand what is'the leſſer !' What their diffe- WW 
rence * What is the product of their multipli- 
cation ? What is the ſum of their Squares ? What 
the difference of their Squares? © | 
1 Theleſfcr is  b-a 
2 Their difference 1s 24-b 
; The Produtt is ab -aa 3 


4. The 
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Theſum of their Squares is | 244—-2batbb 

: The difference of their | 
Sc 4 2ba- bb 

quares is E-1 


II!. There are two Quantities or Numbers 
whoſe difference is 4, (=4,) and the greater of 
them is a (=8) I demand what is the. leſſer? 
Whar 1s their ſum? What their Rectangle or 
Product ? What the ſum of their Squares ? What 
the difference of their Squares ? 


1 The difference or exceſs} | 
being ſubtra@ted from þ | a—d 
the greater gives thelefler 

2 Their ſum is |  24—d 

3 Their Product or _} | Pn 

© Wen | OY 

4 The ſym of their Squares is | 244—=2ad-j-d 

5 The difference of their 2 FE 4 gs.” 
Squares 1s | 


IV. There are two Numbers, Magnitudes, or 
Quantities ; whereof the Ratio of the greater to. 
the leſſer is as r to 5, (or as 3 to 2) and the pgrea- 
ter of them is a(=12.) I demand what is the 
lefer ? What is their Sum? What their diffe- 
rence ? What their ReQangle, or Product ? 
What the ſum of their Squares? And what the 
difference of their Squares ? 


1 The leſſer is by the Rule of 3 


| 
| 


2 Their ſum is. 


3 Their difference rs 


0 
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Cl 
4 Ther ReCftangle or ax | 54a 
duct 1 IS | T ; 
s The ſum of their Squares 1s | aa — 3 
5s, The difference of their : $544 
Squares 1s [TG 4 
But if the Ratio between the leſſer and the MN? 
greater had been given as s tor, (or as 2 to 3) 
and the leller had been given e (=8) then, 
x1 The greater by the Rule of > | ye 4 
3 would be c s 
2 Their ſum 1 1 : 
s $ 
3 Their difference | 5 = 
| bs 2 
4 TheirReCtangle, or Product = 
| $ 3 
s The ſum of their Squares ay 9 
COATES 4 
6 The difference of their 2 Gs 
Squares; © 8 Lick 5 


V. There -are two numbers or Quantities 
whereof the Rectangle or Produtt is 6(=96) 
and the greater quantity is a(=12) What is Tho 
leffer ? What their ſum? What their difference ? 
What the ſum, of their Squares ? And what the 
difference of their Squares 4 ? 


F * divided by (4) the leſſer 


7 The Produdt given ie > | 
quantity 1s | 


s 


ee CD 


+a, vt 


I 
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2 Their ſam - Y 2 a+= ; 
3 Their difference 


4 The ſam of their Squares 


5 The difference | of their 
SQUATES. $ 


But if the Rectangle had been given b, as be- 
fore, and the leſſer quantity had been given 


e(=8) Then 
: The greater would ion 


been found by Diviſion 
to be | | 


2 Their Sum 
3 Their difference 


4 The Sum of their Squares. 


5 The difference of their > . 
Squares. c | 


FC lt. 


. JRAT NL 
Reduction of Equations. 


L. I Equation is an equality between two, 
quantities of different names, whether 
= the 


+ 
__ 
uy** 
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- 
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the compariſon 'of Equality be between Simple, 
or Compound Quantities, or both ; between 
which two Quantities there is always this Cha- 
rater, viz. =. 2 

So in this following Equation, viz. a=3c, a 
is ſaid to be the firſt part, and 3c the ſecand 
part of the Equation, and ſignifieth that ſome 
Number or Quantity repreſented by ais equal to 
three times another Number or Quantity repre- 
ſented by £. 

So a=br+-c ſtgnifieth that ſome Quantity re- 
preſented by «is equal to the ſum of two other 
Numbers or quantities repreſented by b and c. 

The manner of compoſing an Equation will be 
underſtood by ſolving of the ſeveral Queſtions 
contained in this and other following Chap. But 
when known, are mingled with unknown Quan- 
. - ities, in an equation they muſt be ſo ſeparated 

. or reduced that the unknown Quantity or Quan- 
tities may remain intire on the one ſide, *or part, 
and the knownor given Quantities on the other 
fide or part of the Equation, which to performe 
Isthe work of Reduction, and which is contained 
in the ſeveral following Rules of this Chap. - 

Here note that the Quantity unknown or 
ſought in every Equation is repreſented by the 
Letter 4, or ſome other Vowel, and the Quan- 
tity or quantities known or. given are repre- 
ſented by Conſonants, as 6, c, d, f, &c. 


| Reduttion by Addition. 


IE. If equal numbersor quantities be added. to 
equal nambers or quantities, the ſums or totals 
wilt be cqual, and therefore: £ 7 


7; 


, © 
> 
+ 


x = . WW hy by c a. 
l wt nu Y , a» 4 A 
- 4 a s F” 
M A 
4% > 
» 
> « * 
I 


C 


T 
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If it be pranted that _a-8=20 

Then by adding- +8 to each | 
part of the Equation there a-8+8=20-þ$8- 
ariſeth | 


Then becauſe in the firſt part 
of .the Equation there is 
+8 and --8, they deſtroy 
each other by the Third 
Rule of the Second Chap. 
and It followeth that 


4a=28 


Again let this Equation be | 
propoſed to. be reduced, a-b=4-{b 
VIA. 

Then by adding b to-each 
part of the Equation,there e 4-b4+b=d4b4$ 
ariſeth + 

And becauſe —b and +barein 
the firſt part of the equa-\ ___ 
tion, they deſtroy each 0- E=E7-20 
ther, and the Equation 1s 


Likewiſe if - | aa=b- c=f 
Then by adding b-xc to each | 

part of the equation there aa=#-b4-c 

ariſeth | 


Now. from a due conſideration of the pre- 
miſes it followeth, that if in an Equation there 
be any Number 'or Quantity propoſed with the 
gn — before it, then ifit be transferred to the 
ther ſide of the equation, and cancelled on the 
fide or part where it now ſtandeth, the effett 
will be the ſame as the adding of that Quan- 


wu to each part of the Equation ,- and- 
this 


—. 


338 Redudtion of- Equation. Chap. TT, 
this by Artiſts is called Tranſpoſition As in the 
_ of the foregoing Examples, where it is gran. 
te "Fas 
That a—8$8=20 

And by tranſpoſing —-8 on the 
other ſide of the Equati- 
on, making it there +8 it 
giveth 


wn 


And in the ſecond Example where a-b=4-l-j 
By tranſpoſing -b, cancelling | 
it on the firſt fide of the BY 
, equation, and making it(- 4—=d--2þ 
-+b on the other, It Is 


And let it be granted that _a—bb — 4d=cc 


Then by tranſpoſing of -bb > __ 
_ and —d there ariſeth : 4=cct-bb-þ-d 


Readuttion by Subtraftion. 


. HI. If in any Equation there be any number 
or quantity ſigned with + (on which fide of the 
equation ſoever) if it be cancelled on that fide, 
and placed on the other ſide with the ſign — pre- 
hixed to it, the work of ReduCtion 1s truly per- 
formed, and this is alſo called Tranſpoſition, and 
1s only the converſe of the foregoing Rule. _ Ex- 
amples. 


.- Let it be granted that a+8=36 
Then if -+8 be cancelled, and 
placed on the other part of 

_ the equation with the 
{ign— it will give Si 
Which equation being contracted is 425 


 4=36-d 


G45. 


Gi 
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Al 


D 


Ar 
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Again let be given. ed ons Kat 
By the Tranſpolition of 4b) _ 
on the firſt fide the Eque-p 244= =4a64-co-b; 
tion It 1s 
And by Tranſpoſition of as. 
on the ſecond lide- of the aa=Ccc—b" 
equation It 1s 


Alloit 44-b-+-c=ba-j-dd 
By Tranſpoſition of bc to 


the ſecond ſide of the oy. aa—=bat-dd- b-c 
tion it 1s 
And by the Tranſpoſition of 


ba _ the rſt ſide of che ae hemdlob-c \ 
_ equation-it Is - 


IYEO, 


3 


Which method (in reducing of the premiſed 
Equation) is deduced from this general Axiom, 
VIZ. 

If from equal Numbers or Quantities, equal 
Numbers or Quantities are ſubtracted, the re- 
mainder ſhall be equal. | 


| So in the ſecond Example 
there1is given this equation, þ 24a-\-b=aa-4-e8 


VIZ. 


Firſt by ſuabtrafting þ from 


each part of the Equation, 24a—=aa--cc-b 
there 1s 


Then I ſubtract aa from each 
part, and there'remaineth 


 AA=cc—b 


Reduction by Multiplication. 


IV. When in- an- Equation one or both parts 
are Fractions, then let them be-reduced to a com- 
mo denominator by the, 24, 4th, and 5th Rules 


oF. 


And the common denomina- 


* Kiz# y ""- m . 
- - * , y L fy " —. i ; ds p k 8 -" _ 
£6 \ © o » ", 


Shes Redutſion of Equations. 
of the ſixth Chapter, and then caſting away the 
- Denomunator, uſe only the Numerztors, ſo ſhall 
_ Equations expreſt by Algebraical Frattions be re- 
duced to other Equations, conſiſting altogether 


% 


.of Integers. Asin the following Examples: 


- | 
Then by reducing 9 1n the ſe- 
. cond part of the equation 


_ toaFrattion, having 8 for (- 
-  irsdenominator, itis_ , 
And by caſting away thede-- 


 nominator which is com- 
mon -to both it 1s 


Again if 


firſt ſide of the equation to 
toa Fraction haveing a-|b 
for its denominator it 1s 


And by caſting away the 


common denominator 4b 
the equation is 


Likewiſe if 2:4 
The. quantities being reduced ) 

to a common denominator > 

are = TR _ 


_tor cb being caſt away the 
equation is 


4 
. 


Then by reducing a, on 3 


A=72 


- tft 


- _—_ 


a—+b 


aa—+ba ___ bd 


4+) A4-+þ 


aad-ba=bcd 


—Y " _ "a 
_ — PI LY 


ap. tr, C 
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Integral - part, or parts be reduced to a 


Frattion or Fraftions, and then Proceed as In 
the laſt Example. 


* | + ua | PE % 
It is oranted that _ - =ed += 
Firſt it is reduced to bb+bc +4 __cda—+be 


R349 4 297 
Which Fra&ional equation | 


being reduced according > bba+bca-aa had bh 
to the toregoing Rule 1s 


VI. When ſome power or degree of the num- 


ber or quantity ſought, is multiplyed into each 
part, and each member-of an Equation, then let 


that degree of power. be cancelled in each part 


and member ſo will it quite vaniſh , and the 


Equation will be reduced to more Simple' Terms, 
As for Example. 


Let it be granted that  an-\-ba=ca 
Foraſmuch as a 1s a FaCtor in 

each part, and member of 

the equation, therefore it a-\-b==c 

being expunged in each, 

there ariſeth this equation, 


VII. When (according to hs ſecond, third, 
fourth, and fifth Rules,) an Equation is reduced, 


and chat lome known Number or Quantity is 


multiplyed into the quantity ſought ; then divide 
each' part of the Equation by that known Quan- 


tity, to the end that the Quantity fought may 
A a have 


_ Chap, "5 | Redidlie of Equation -..34t 


V: When either part of an Equation is Tom-- 
poſed of a mixed Quantity.or Quantities, let the 


342 ReduTion of Equation. Chap. 11 


_ have. no; quantity multiplyed into it but r (or 
unity. ) Asin Example. 


| If it be granted that  ba=cd_ 
Then hocunſd the Quantity 
ſought is (a) multiplyed by(- 


b, 1divide each part of thep + = 
equation by b, and there art- 
ſeth 


VIII. Wien any one part of an Equation is 
' compoſed of a ſurd Quantity, (v:z. ſuch as hath 
the radical ſign y/ prefixed to it,) and the other 
; - - parts a rational Quantity ; then let that ratio- 
E> nal quantity be raiſed to the power ſignified by the 
| Radical ſign, and then caſt away the ſaid Radical 
ſign, ſo ſhall both parts of the Equation De A T2- 
tional quantity. As, 


If it be propoſed that ' Va=8 
Square 8, and place its Square 
In the room of it ſelf, caſt-f 
ing away the radical ſign a4—64. 
from the firſt part of the | 
equation, and then it will be 


Likewiſe if * a=cd 
Then by raiſing the ſecond 
part of the equation, toits 
Square,and caſting away the wy. 
adi al ſign from the firſt 4=Frde 
part there ariſeth this equa- 
Lion, VIZ. 


4 
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Again, if | va=—b-\-c 
The qo park of the equa- 
tion being ſquared, and theft __ 
radical ſign cancelled in the 4=bb-1-206-4Cc 
firſt, thereariſeth 


R ; - by Diviſion. 


IX. If equal Quantities be divided by cual 
* Quantities, the Quotients thence ariſing will be 
equal. 'For, 


It AAZIOA 


Then by dividing each part 
of the equation by 4, theres a=10 
ariſeth this equation. 


And if aaa—bba-t-das 
Then by dividingeach part of 


the equation by 4 there atl-> aa=bb-j-ds 
ſeth fl 


And 4 1n the ſecond part of 
the equation being tranſpo- "ol 
ſed by the third Ryze of this > aa—da=bb 
Chapter there ari ſeth this iS 
equation, VIZ. 


And if ba-ca=dd 
Then by dividing each Port 2 
of the "equationby b—c,itis 


#, 


a 


Chap. 12. 
CHAP. XIL - 


To Convert Analogies into 
Equations, ad Equations 
into Analogies. 


His 1s deduced from this univerſal The- 
orem, viz. That if four quantities 
are proportionals, the product of the 

two means 1s equal to the product of the two 

Extreams. and if three numbers are proportio- 

nals, the produdCt of the two extreams is equal to 

the Square of the means, 


iP - 


I. Let there be propoſed EE 
theſe four proportional & #**? ** © x 
Then by the ſaid Theorem 

this equation will ll ad=bc 
| ViRe 


- 3 continual proportionals, 
UIR. 
That 1s to ſay BOT 48:b::b:c 
whence there followeth ney es 
equation, VIZ. 


2 Let there be propoſed theſe 
az by ec 


/ 


I. From adue conſideration of the premiſes it 
is evident that Equations may oftentimes be .re- 
ſolved into proportionals, viz. when the Pro- 

.du& of two QuantitieSis found equal to the 64 
oo u 
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duC&t of two other quantities: Then as any one 
of the Factors in the firſt ijde of the equation is 
to. any one of the Fattors in the ſecond parr of 
the Equation, fo 1s the remaining Fattor of the 
ſecond part, to the remaining Factor in the firſt 
part : Andthe Converſe, | 
- 
' Suppoſe that be=ad 


From thence may be drawn PPE EST} 
this Analogte. : b:aitdie 
The truth of which may be proved by the firſt 

Rule of this Chapter, for thereby the ſaid Ana- 


ogy may be reduced to the given equation, viz. 
(=44. | 


Again if 3ba—3dc 


Then from thence may be de- IO ae 

duced this Analogy, viz. : Jo: © 02.302 
Or | 30 ©: 36 2:3 ad: 4. 
@r vi v23c ::4:34 
Likewiſe if  be==ca-b-da 


Then may that equation be 
reſolved into theſe propor-> c+d: b :: c: 4 
tionals. Oe Ot 


Ard if | dd=6 ba | 
'Then it will be found that 6b:d::d:a -—- 


II. When it happens that there'is ari Equati- 
on between an Algebraical Fraction, and an In- 
teger, if the Numerator of the ſaid Frattion 
can be reſolved into two ſuch Quantities, as be- 
ing multiplyed the one by the other, will pro- 
duce the ſaid Numerator, then will the ſaid equa- 

Sen poo 


f 


_— 
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_ tion produce this proportion, VIZ, 
As the Denominator of the Fraction 1s to one 
of the Factors of which the Numerator 1s produ- 


ced, 10 1s the other FaCtor-to the Integer, unto 
which the ſaid FraCtion 1s equal. Examples. 


xt it be granted that  *® Je 


Then may that equation 2 FO 
reſolved into this Analogy. eC <0 A 
For, a ::C<8 b : - (a) 
Again if Ho 5 
Then may that equation be (hes 
reſolved into this Trey. 5 6-4 :C:: de 6 
- Ardalſoif- ” dj 414 


Then may the faid equation - 


be reſolved into this Analo-v cc: b{-d:: add 
£Y, VIA. 


The Practice of the two laſt Rules will be 
plataly diſcovered in the next Chapter (in the 
reſolution of Queſtions producing ſimple equati- 
ons) to be of moſt excellent uſe in diſcovering 
or laying down of Theorems for the reacy ſo- 
lation of the: Queſtion propoſed, or any other 
of the ſame nature, which Theorems are to be 
reſerved in ſtore for the finding out of new; 
and' the confirmation of old Truths, 


[NY 


' CHAP. 


- CHAP. XIIL. 


The Reſolution of Arithmeti- 

cal Queſtions ( Algebraically) 

- which produce Simple Equa- 
tions fy 

[. N Equation is. two-fold , viz. Firſt , 


Simple , and ſecondly, AdfeQed , or 
Compounded. 


II. A Simple Equation is when the Quantity 


ſought (ſolely poſſeſſing one part of the Equation) 


is either expreſſed by a Single or Simple Root, as 


ay or by a Singleor Simple Power as aa, or aaa, 


&c. as In theſe Equattons, viz. 4=32, and 
aa—=64, Or 4444a=256, and ſuch like. 


Hl. When'a Queſtion is propounded, and to 
be reſolved Algebraically, Then for the Anſwer 
put 4, and for each of the given Numbers put 
Conlonants, then proceed according to the Te- 
nure of-the Queſtion, - by Addition, Subtrati- 
on, Multiplication, or Diviſion, until an Equa- 


tion 1s Compoſed; and when the Equation 1S ' 


compoled, then proczed to reduce it,' (accord- 
ing to the Rules contained in the 11th Chap- 


ter) until the Quantity unkffown (being 4 or 


tome power of a) do ſolely poſſeſs one part of 
d.34 Aas : the 
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the Equation, and the known or glven Quanti- 


ties the other part, and then wlll Lhe Quanti- + 


ty ſought be 'alſo known. 


| 'Thall i in the Reſolution of every Que- 
fic proceed (gradatim) ſtep by ſtep, according 
to the method uſed by Mr. Kerſey, each ſtep be- 
ing numbred orderly in the Margent, from the 
beginning to the end by I» 2, 3y 4, Oc. 
I ſhall only proceed in the operation !ircrally, 
becauſe otherwiſe this Treatiſe would {w.!l to 
a bigger Volume than is at preſent intended ; 
bat Foal give the Learner a taſte of Numeral 
Algebra, in the folution of two or three of the 
- firſt Queſtions thereby. 


| Qweſt. 1. There are two numbers whoſe ſam 
15 43 (or b) and the exceſs of the greater 
above theleſler is 14. (or c) demand what are 
the Numbers. 


The Solution literally. ; 


1 For the oredter cimber put & 

2 From which if you ſub-- 
tract the difterence YO you 
will have the lefler, which 
W.-:: 

3 The greater and leſſer be- 

| addged together , will( 

by equal to (b) the ſum 

' whence this equation 

4 And by the Tranſpoſition 2 

_ of —c the equation 1s 

5, Thendividing Exchpart of 
the equation Dy 2) 14 | URS $ 

Ex : , 


A—C 


And 


A 
{ 


ay Ava 
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And if. from A you ſub-, 


tract (c) the exceſs of the *IC-5 
greater above the leſſer , * 
the leſſer will be 


So that the numbers ſought are 31 and 17, 
for by the fiith ſtep (a) the greater 1s found to 


b 


be = to "and bis given 48, and c 1s given 14, 


the ſum of which is 62, which divided by 2, 
gives 3, for the greater, and by the ſixth ſtep, 
if-from the greater you ſubtract the difference 
(c) the remainder will give the lefler, which is 


lh wad Þ 
19; tor —--c=17: 


Now if the fifth and ſixth ſteps are duly con- 
ſidered, they will preſent you with this 


Theorem. 


The ſum of the ſum and difference of any two 
Numbers being divided by 2, will give the grea- 
ter Number, and the difference of any two. 
Numbers being ſubtrafted from half the ſum of 
the ſum and difference, the remainder will gtye 
the leſſer number. HC 


The Solution N umerally. 


1 For the greater number put 4 

2 From which if you iubtraft | 
the difference(14) the leſſer > - 4-14 
IS RE Ray ky = a 


3 Which | 
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' 3 Which added | together, YR 
will be the ſum,whence this> 24—14=48 
Equation. - —  - 


4 And by tranſpoſition of 35 
" 00 —1s [will be. 2 24=62 
5 And both parts of the E- 
quation being divided by 2; 
will give the value of 7) F 
the greater. . 
6 From which if you ſabtra&t 
(14) the Difference, the re- 
mainder will give the lefler 7 
--by the 2 ſtep. | 


a=31 


So that the_ CO Gaghs are 31 and I 7, 
which will fatisfie the conditions of the Queſtion. 


Queſt. 2. 


% 


' There are two Numbers whoſe Sum is 56 (or 
b) and the leſſer .hath ſuch proportion: to the 
greater, as 2 to 52 (orc to 1 demand whit 
are the Nuinbets * F't5 


"F: For the leffer gibes pat® A 
2 Ther by theRule of Three 
hind the greater, wviz.( 4: 


a c 
E214 57 49 To: 


; Wherefore TR ſum of the es 
2 numbers ſought is © $ Wc 
4 Which tom muſt be equa Ne , 3 
' to: the given ſum, whence Seb 
this equation. 


Which equation being re- * 
juced by the fourth and fifth 


Rules of the eleventh a=. 

Chap. the value of @ will : | 

he found to be ; 
; And by the firſt, ſecond , * | 

and fifth ſteps the greater{ '*  þ 

number will be diſcovered cd 


to be 


So that the numbers ſought are 40 and 16 for 


) the leſſer is found to be by the fifth ſtep, 


iz. the Produtt of (cb) 56 by 2 divided by 
+4) the ſum of 2 and 5, viz. 7 , which 1s 
16 Cc. be | 
And if (according to the third Rule of the 
welfth Chap.) the two Iaft ſteps be turned unto 
roportionals, it will give this | 


- 
- _ _ yp _ 
w—— —_— . 
T * = a. A. MA. tt a tis = & XX " 


—_ 


or 
2N. 


CG); 
the . Theorem. 
hit | | | | 
As the ſum of the Terms which repreſent the 
ratio of two Numbers, is to the ſum of the num- 
ders themſelves, ſo 1s the lefler term to the leſſer 
nmber ; and fo 1s the greater Term to the grea- 
ter Number. | bs 
Therefore if the ſum of two Numbers is gi- 

ren, and alſo their Ratio, the Numbers them- 


elves are alſo given by this Theorem. 


-- 


The 
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| 


T he ſame Queſtion ſolved N umerally, 


| 'x For the leſſer number put a 
2 Then by the Rule of Three 

the greater number is found = 

2 


. A 
Viz. 2: 5 ii at | 


3 Then wall their ſum be 6+ 


4 And according . to the 

tenure of the' Queſticn , | 
their ſum muſt be equal to al-2—56 
the given ſum whence hi ee 

uation 

s And that Equation being 

reduced by the . fifth and 

fixth Rules of the ele- 112-=16 
venth Chap. the value of a . 7 

will be found to be | 
6 Which being ſubtratted 

from the given -ſum, the 40 
greater number is 


Queſt. 3. 

A Gentleman asked his Friend (that had 4 
purſes in his hand) what money he had in each 
Purſe.? To whom he anſwered that he knew not 
bat (quoth . he). this I know, that in the ſecond 
purſe there are 8 (or b) Crowns more than In 
the firſt or leaſt purſe, and in the third 8 Crowns 
more than the ſecond, and in the fourth or btg- 
geſt purſe there are 8 Crowns more than in the 

- third, and twiceas many as in the firſt or leaſt, 
1 demand what number of Crowns he had 1n 


. » - each, purſes 1 For 


4 _- a 
. = . = - 
— = 0 5. Y . - DP, « #7 a” : , - 


. G 
: PID "Y - + —_— ct, . 7 
Fr i, o m þ Ls I & |. : FI 4 . o 
- © 4 & 
| *S as ms +» 
os . 
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1 For the number of Crowns 2 
in the firſt purſe put 

2 Then 1n the ſecond there is 
; And 1n the third there is * 
; And 1n.the fourth . 

5 Which according to the 
Tenure of the Queſtion 1s{ 
double to that in the firſt, 
whence this Equation 

6 Then by the Tra-ſpoſition 

of a from the firſt ide of 3b=4a 

the equation, It Is | | 

which diſcovereth the value of 4 to be 36, or 
; times 8, which is. 24, &c. which 1s the num- 
ther of Crowns in the firſt purſe, and conſe- 
quently the number of Crowns in each purſe is 
14) 32, 40, and 48, which will {atisfie the con- 
litions of the Queſtion. 


4 


The fame Queſtion ſolved Numerally. 


1 For the Crowns In the I 
purſe put | 

2 Then in the ſecond there is 
; And in the third 

+ And 1n the fourth 

{ Which is donble to they 
number of Crowns in the 
irſt, whence this equation - . 
| Which equation being re- 
duced by the tranſpoſition 
of a diſcovers the value of 
a Viz, | 


/ 


"0 vo i TIO __ 


Gulf... > WW, 
Three men build a Ship whichcoſt them 2700, » 
(or b) Pounds,of which 3 muſt pay double to what, 


A muſt..pay, and C mult pay three times as much ni 
as B, | demand the ſhare that cach muſt pay? IM tc 


x For the ſum to be paid by 2 F 

. 4, put HE: 
2- Then B muſt pay | 24 _ 
3 And C muſt pay 7.05-:4..308 R 
4 The ſum of theſe 3 quanti-) 0! 
"tzes are _ to the total 
charge, whence this Equa- 

- ion n 

\ '5 Which being reduced, —# Pat tl 
covers the value of a, -v:z. i t] 
which is the ſum that A muſt pay, viz. 300!1M re 


Therefore B mult pay - —600't. which is twice 


94=b 


as much as 4, and C muſt pay = =1800 [whict 
is three times as much: as B. Jer 


\ — 
Quep. 5. 7% KW oi 


There is a Fiſh whoſe head is ſuppoſed. to be 
9 (or 6) Inches, and his Tail is as Jong as his 
Head and half his Body, and his Body is as long 
as his Head and his Tail, I demand tht 
length of ſuch a Fiſh ? 
1 For the lengthof the 7 So 
dy put > 


2 Then will the Tail be 
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z Then if to the Tail you) - 
"add the length of the head, = 4-2b 
ol. viz 6, the, fum i ; 
12: Which according to the te- 
c>M nureof the Queſtion is equal 
2 W to the length of the body, 
whence this equation  - 
s And the ſecond part of the __ 
- equation being cleared of 
the unknown quantity @ by 
Reduction, gives the value 
of a the length of the body, 
VIZ 
6 Then according to the Te- 
nure of the queſtion , if 
therefrom you ſubtra&t (b)( 
the length of the head, the 
o/W remainder will be the length 
ic of the Tail, which is 
By the fifth ſtep the length of the Body is 
found to be 4b=36, And by the ſixth ſtews the 
kngth of the Tail is Sifonoras to be 3b=3«g 


=237. SQ that the length of the head is (given) 
9 inches, the length of the Tail 27 tele and 
the length. of the Body 36 Inches, which num- 


lr bers will atisfie the conditions of the queſtion, 
e | 


Iz 


' For, 627m the Body, 
the 


And, — ,9=37 the Tall. 


So that the whole. length of the Fih is 
94-27-1-36= =72 Tnches. 


. 
- g 4 
of " , 
. . 
# 
. , | = . 
el | : l 
\ : - 
s \ s % 
® ' 
_ , - - : : 4 
: » 
- ey. _ : : _ ” » 
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Queſt. 6. 


A Father lying at the point of Death, lefr to 
his 3 Sons 4, B, and'C all his Eſtate in Money, 
and divided it thus, viz. to A he gave :, wanting 
44 (or b) pounds, and to B he gave + and 14, 
(or c) pounds over, and to C he gave the reſt, 
which was 82 (or 4) pounds leſs than the ſhare 
of B, Now I demand what was the Fathers 
Eſtate ! 


1 For the Fathers Eſtate put A 
2 Then will the ſhare left to ay 
A be 2 


3 And the ſhare of B 


4 And by the third ſtep the 2 
ſhare of C 1s 

5 TheQuantiries in the 3 laſt 
ſteps being added together, 
g1VeC 


6s Which muſt be equal to the 


Fathers Eſtate, whence this =|-26=b-d=# 
Equation. 


Which equation after due 
reduction and Tranſpoſiti- 
on of quantities the value 
of 2 18 diſcovered to be 

And 654—=6x44=264., and 64=6x82=492, and 

126—=12X14=168 , now 264-{-492—168=588, 

ſo that the Fathers eſtate was 588 pounds, of 
which 4 had 2501. B 2104, andC 128, which 


| Numbers do anſwer the conditions of the Que- 
 ſtion: 


a=6b--6d4—12 


Cha 


cernt 
(or b; 
as VC 
me 3 
many 
had e 
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} Oneſt. 7. 


| Two perſogs thus diſcourſed together con- 
cerning, theirpMoney, quoth A to B, give me 3 
(orb) of your Crowns, and I ſhall have as many 
as you nay.quoth Bto 4, but if you will give 
me 3 of your Crowns, I ſhall have 5 times as 
many as you. Now I demand how many Crowns 
had each perſon ? | 


1 Forthe number of Crowns 
which A had put F 

2 Then foraſmuch as adding 
3 (orb) Crowns to A will be 
equal to the Crowns remain- 
ing to B after he had given 
3 Crowns to 4, therefore B 
will then have left 

3 And conſequently if you 
add thereto the 3 (orb). 
Crowns which he gave to 4 
the ſum will be the number 
of Crowns which B had at 
firſt, whichis 

4 Theniffrom the number of | 


a-2b 


Crowns 4A had at firit (a) 
you ſubtraCt 3 (or b) crowns, 
there will remain to A a—b 
crowns, and giving the ſame 
to B, he will then have 


5 Which according to the te- | 
nure of the Queſtiou is five 
$4—$6=a75-30 


44-36 


times as much as what 4 
had left, whence. there ari- 
{th this Equation. 


B b & Which 
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6 Which equation being re- 
duced by the ſecond :and 
ſeventh Rules of the ele-/ 
venth:Gbapter, : the: value 
of 4 is. diſcovered to. he .. 
7, And - Ieurrvage gr third). © mm 
ps. the number of Crowns Fr 
which A had at firſt are(-- er2b=4b 


So that it is fonnd that 4 had 6 Crowns , and 
B bgyd. 12 Crowns , which numbers: will fatisfic 
, the conditions of the Queſtion. For, . : 


4=2b 


.*" _ 21 
I24-3=5X6—=3=15 


Qaeſs. 8. - 


A Labourer had.$956(or b) pence for. threſh- 
ing 60 (orc) Quarters of Corn, viz. Wheat and 
Barly ; for the wheat he had 12 (or 4) pence per 
Quarter, and for the. Barly he had' 6 (or f) pence 
per Quarter, I demand how many Quarters of 
each he threſhed ? 


1 For the quarters of wheat* 


- which he threſhed put 
2 Then the quarters of Bar- 
| ley will be | £ C6 
3 The quantity of Wheat-in 
the firſt ſtep being multiply- 


ed by its price produceth 


| 


'he 


' 6 Which being reduced by* 
| Rulesof the eleventh Chap. 


quantity of Barley in). 
the ſecond ſtep being mul- AH 
tiplyed by its price, pro-( - 
duceth 


5 The ſum of the quantities 


in the twolaſt ſteps niult be 
equal to the given price of 
the 60 quarters, whence 
this equation | 


the ſecond, third, and fifth / 


the quantity of Wheat will\ 
be diſcovered to be ' 


7 And by the ſecond Ke | "a : 


"$fth ſteps the quantity 0 
Barly is diſcovered tobe 


quarters of Wheat which he 


| So that the 
threſhed were 36, and the quarter of Barly. 24. 
The Proof. 2 
12x36 =432 
|: And 
6X24—144 
And 


43 2-4-144=576, which was to be proved. 


} Rept. 9. 
A Gentleman bought a Cloak of a Salel-man, 


which coſt him 3 /.-10 5. or 7@(or 6) iliogs 
096 deſiring the Saleſman to tell him what. 2 
gain 


Bb 2 


* «FW "©; 4 " - 
A” , F434 . 
/ : j 
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| gained therebyghe ſaid he pained + (or c) of what 
it coſt him, thequeſtion' is what the Cloak coſt 
the firſt penny ?. RE 


1 Suppoſe the Cloak:coſt _. a ; 
2 Then he gained | ' © ca 
3 The firſt and Second ſteps Y- | 
being added togethet, their 
ſum will beequ 


which the Gentheman gave 

for it, whence thisequation - 

4 Which Equation being re- 
duced by the ninth Rule 


them the ſum | caſ-a=b 


of the eleventh Chap. the > a= 
value of 4 will be difcove- NR 
red to be - 


So that it coſt 56 ſhillings, 2 of which is I4 
ſhillings, and 564-14=70. | 


And if the quantity in the fourth ſteps be duly 
conſidered, you will find that if the gain had been 
any other part or parts of the firſt coſt, if the 
price it was fold for had been divided by the 
Fraftion repreſenting the part of gain, increa- 
- by 1, the quote would have been the an- 
iwcr. : \ 


A Gentleman hired # Labourer to work for 
him for 40 (or 6). days, and made this agree- 
ment with him that for every day he wrought he 
ſhould have 20 (or c) pence, and for every day 
that he played he ſhould forfeit 8 (or 4) pence, 

and atthe end of the laid 4odayes he Dy 

| he SORTS, 184 


ww 
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134 (or f) pence, which was his full due. Now I 


demand how many dayes he WEoagat, a how 
many dayes he played * ? 


; For the number of days he 4 - 


wrought, put 
2 Then.the number of days 
he played will be "yy 
3 And if the time he wrought 
'(in the firſt ſte ) be multi- 
plyed by 20 (c)it will pro- 
duce the total he gained by 
work, viz. 
4 And if the time he played 
*in the. 2d ſtep) be drawn 
into 8. (4) the product willf 
be what he loſt -= y play 
5 Andif the totalloſs (in the, 
fourth ſtep) be ſubtradted 
from the gain (in the third 
ſtep) the remainder will be 
wi he received, - whence - 
this Equation | 
6 Which being reduced. by 
the ſecond and ninth Rules 
of the eleventh Chapter, .it 
will diſcover the value of a( 
to be eighteen which is \- 
the da ap, on he ws 
7 Andfrom the ſixth and {@-Y. an 54. 
cond ſteps the number of þ fd | 
days he played are diſcave-( _ 6+d 
red to be 22 dayes, viz. 
So that by the fixth ſtep it appears he wronght. 
18 'dayes, «Ar by the ſeventh ſtepit appears t 
he played'22 dayes. 
B b 3 et The 


b—2 
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'Ths prove.” Be COP q 
18x20=360 and | 2 
22x $=176: and 2s 6 

360-- RESIN A 
"Que Il. WT JUK 7 ” 


A perſon (mn the c gfe ernoon) being ked what 
a Clock it was, anfwertd that? ; (or b) parts of 
the time from Noon wa$equal to * - (or c) parts 


of the time remaining to midnight, now, (ſup- 


poſing the time from Noon to Midilighit to be ( 
divided in: 12 (or 4) <quat parts ot honrs) I de- | 
mand what was the Preſent” hour of the day ? 
1 For the hour ſought: pit ON 
2 Then the time to midnivht 1 
- will be. F 0 INTO 
3 Then will (or b) parts" of '$ 


" hour from Nobn- be 


4 And + (or c) parts of the 
time remaining ill "ap 7 
-night will be ; DIGST 

5 Therefore from-the thifg} 
and fourth ſteps there art-C Viz. ba=cd—ca 


ſeth this equation. 'f  't 


6 Which ack Te- 
duced, according to Fn -) 


condand ninth Rules .of the | P 
wry Chap. 2 S the: ya-(- 6+ 


e of a (to Ve 6555 'ehour | 
eh) Diet tone 


quently the time remaining till midnight was 
535: hours, which two numbers will anſwer 
the conditions of the queſtion,, for, 4 parts of 
6:33» which is 334 equal to + parts of 5332, 
as you may prove at your ,leifyre. ' © 

Moreover, If the laſt ſtep be converted into 
proportionals by the* third Rule of the twelfth 
Chap. it will give this 


So thit the hour ſoight was 6:25, 4nd conſe- 


Theorem. 


As the ſum of the parts of any two Numbets 


(whetein there isatvequiality) is to' the ſum of 


thoſe Numbers, fo is the given parts of any one 
of thoſe Numbers, to the other Number. 


As ſuppoſe it were required to find out two 


Numbers, whoſe ſam is 27, and ſuch, that + of | 


the one may be equal to 4 of the other, the faine 
may be found out by the ſaid Theorem. For, 


3 ” 3 . - = 3 ® 
'4 5 o 27 @ --- 4 . IS 


which number fo found 1s the number ſought, 
whereof + is to be taken; and the other is 
27—15=12, Or it may be found by the foflow- 
ing proportion, viz. 


OT SEO ART 


Oueft, 12. 


One asked a Shepherd what was the price of 


'his hundred Sheep, quoth he, I havenot an hun- 
dred, bur if I had as many more, and half as ma- 
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B b 4 | ny 
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> ny more, and7; (or 6) ſheep, thenI ſhould have 
juſt 100 (or c) I demand how many. ſheep he 
x For the number of ſheep þ 
he had, put ' hs $ 
2 Which being doubled is + 24 
3 And if to the ſecond ſtep OO” 
you add half the firſt, it is > * 247 
4 And if to the third ſtep} 
there be added 7: (or b) the 6 
. ſumis OTE > 
s Which Quantity -in the | 
fourth ſtep 1s equal 01068 24-|- Zbb=c 
(or c) whence this equation R.. 
6 Whichequation being re- 
duced by the 5 th and 7th 
Rules of the 11th. Chap. the g—2=20 
value of 4 will be diſco-! ” 
vered to be 37, viz. 


2eb-£-4 


So that the number of ſheep he had were 37 
for 375-37+/+75=100 


Chap. 14. 
CHAP. XIV. 


How to Extra&t the Root of 
a 9quare formed from a Bi- 


nomaal, and how by having 
any two of .the Members of 
fach a Square oven to find 


out the third. 
[. 

A —_— or parts, as ab, or a=b, ale, 

Ad, &c. And when a Square is formed 

from fek 2 Root, it will conſiſt of three mem- 
bers of parts, viz. two Affirmative Squares of 
the parts of which the Binomial is compoſed, 
and the double Rectangle of thoſe parts, which 
double Rectangle is ſometimes affirmative, and 
ſometimes negative, viz. Affirmative, when the 
parts of the Binomial are both affirmative, or 
both negative, that is, when they are both ſign- 
ed with 5, or both with—; and negative, 
when one of the parts of the Binomial Root is 
fenced 'with -|-, and the other with —. 

So if a+b were given for a Root, its Square 
would be aa-j24b-+-bb which is compoſed of (-# 
and bb) the Squares of the parts of which the 
Root Is _— and of (2ab): the double 


Pro- 


Binomial is a quantity conſiſting of two 


: y * ,'v *"f " 
. - 4 
RTE. 
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Produtt, or Rettangle maile by the multiplica- 


tion of "the {aid parts (4 and ey 1 one by the 
other. See the work. - 


a-l-h the "_ 
nd $ 
OE aha 


ab bh 


m—_— OO — 


2642-446 the Square. 


So ifit were required to find the Squareof the 
Binomial a-b, of b-a it (being multiplyed by 
it ſelf) would be a4-24b+bb, which is compo- 
{ed of (aa and bb) the ſum of the Squares of the 
parts, and their double Rectangle, as before, 
but (246) the Double Reftangle of the parts is 
ſigned with —, ſo that the Squares of the diffe- 
Fence of any two numbers. of quantities is equal 

- tothe ſum of the Squares of the ſaid quantities 
. oft numbers made leſs by theit double Rettatgle, 
As by the work. | 


a—b Root  ' b-a the Root 

a-b _ b-a_ | 
 q——— * rrovbiis . +, _....... _ 
 &a>ba _ bb— ba qu: 

= ba-tb, DER ; 2 beoae, pr 


—— Scare TETVISN the Square: 


$o if the Number to were divided into: 8 and r; 
2, viz. 8, its Squate would be 64 44324] © 
=16*10=106. And the” Square of $=z is 
b4—32-(-4= 686=36 _ $EZ-=S and 6x6=36: 
: Note; 


3, 


J- 
16 
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Note, That Binomial Root having one of 
; parts ſigned with—, is by ſome Authors cal- 
d a Reſidual Robt, as a—b, and c—d &c- 
re Reſiduats. © | nh 


fl.” From what hath been aid concerning the 
quare of ,a Binotmal, may be inferred this 


Theorem. 


Tf a Compound quantity conſiſting of 3 mem- 
jers » whereof two are Squares of different 
names, with the ſign + prefixed to them, and 
he third is the double ReCtangle of the Roots 
of thofe Squares, having alſo the ſign -þ- prefixed 
toit, then ſhall the Square Root of ſuch a com- 
pourid Quantity be the ſum of the Square Roots 
of the ſaid two. ſimple Squares-; but if the, faid 
double ReQtangey bath the ſign —. prefixed to it, 
the Square Root of the ſaid Compound quanti- 
ty, ſhall be the difference of the faid Roots. 

So: the Square Root. of aa424ab-þbb will be 
found to be «-+b, for the Square Root of aa is 
4, and the Square Root of bb is b, which two 
Roots added. together, give a-|-b. 

Alfo the Square Root of aa-F84-+16 will be 
found. to be a+4, the 2 Squares in the given 
quantity are aa and 16, and 84 is the double 
produCt of (4 and 4) the faid Rootsbeing mul- 
tiplyed the one by the other. 


Likewiſe the, Square Root of aa—24ab+bb is 
a—b, or b-a, riot a+b, becauſe. the double 
Rectangle (24b) is figned with —. 

'" Furthermore the Square Root. of ga@{-12b4 
+4bb is 3a4-2b: The two Square quantities 
In the ſaid Compound Square are gas, and 4bb, 
n PT Tr], "Ty - * whoſe 


4 
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whole Roots are 34 and 2b, and 12bb is the 
double Product of 34 and 2b being multiplyed 
togetner. El | 

And the Square Root of 4a—20a+100 is 4-10, 
for the two Squares in this Compound Square 
Quantity are 44 and 100, whoſe Square Roots 
are 4 and 10, and 20a1s the double reCtangle of 
10 and a they being multiplyed together. 

The foregoing Theorem being well underſtood 
will be of excellent uſe in the Reſolution of 
Queſtions, producing Quadratick Equations, as 
you will find by the Queſtions contained in the 
next Chapter. ON, 


Ilt. When it isrequired to extraZt the ſquare 
Root of aquantity whoſe Root cannot be exa&- 
ly extraCted, then prefix the radical ſign to it, 
which ſhall repreſent its Square Root. So the 
Square Root of bc is bc, or (2. )bc, and the 
Square Root. of 22+ is thus repreſented , viz. 
/22—+bb, Or (2) 2a-+bb, &c. 


TV- From a due conſideration of the fore- 
going Theorem, a way 1s diſcovered how by ha” 
ving any two of the members of a Square for- 
med from a binomial Root, the third member 
may be found qut. For, | | 

When two Affirmative Square Quantities are 
given for two of the members of a Square for- 
med from a binomial Root, then take the Roots 
of thoſe two Squares and multiply them the one 
by the” other, and double the Produtt, ſo ſhall 
that Produ&t doubled be the third member, 
which being annexed to the two given Squares; 
either by +, or =, it will make an exaCt Com- 
pound Square, whoſe Root ſhall be a Bioogue: 
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So if aa4-bb were given for two of the mem- 
bers of a Square, firſt, I find their Roots to be 
4and b, which being multiplyed the one by 
the other, produce 4b, and that Produtt being 
doubled gives 24b, for the middle Term of the 
Compound Square Quantity to make it a com- 
pleat {quare,the Root whereof is a Binomial, v/z. 
4a+-2ab--bb, if the ſaid double produdt be joyned 


44-2ab-\-bb whoſe Root is 4-6. 

Alſo if 2544-þ-16bb were given for two of the 
members of a Square, whoſe Root is a Binomi- 
al. The ſaid Square being compleated, will be 

e Bl 2544+404b+ 16bb, or 254a-404b--16bb, whoſe 
Root is either 54+46, or 54 -- 4b. 


f Wit will give the Compound Square Quantity 
$ 
e 


V. When the two given members of a Com- 
pound Square Quantity, whoſe Root 1s a Bi- 
nomial, are the-double produtt or rectangle, 
and one of 'the two affirmative ſquares, divide 
half the ſaid double product by the Root of the 
given ſquare, and {ſquare the Quotieat, ſo ſhall 
that ſquare be the third member ſought , which 


r- Wocing joyned to the two given Quantities with 

r Mthe fign +, it will give you a compleat ſquare 
taving for its root a Binomial. 

re WW As for Example. Let aa+2bs be propoſed 

r- Wor 2 of the members of a ſquare, whoſg Root 


ts Ea Binomial; Firſt, I take half of (2ba) the faid 
1© double produtt and it is ba, which being divi- 
ll Md by (a) the Root of (aa) the given Square, the 
r, EWotient is b, whoſe ſquare is 6b for the third 
S, Mnember ſought. 

Again, Let 2544-4-494 be the two propoſed 
&rms of ſuch a ſquare, whoſe Root is a Bigomi- 
al, 


to the ſaid ſurn of the Squares by the ſigh —, . 


370 The Compleating of Squarcs, Chap. 14. 


al, and let it be required to find the other 
ſquare which ſhall make it a complegt {quare, 
raiſed from a Binomial Root ; in order to which, gut. 1 
firſt, I take half (40a) the double ProduR, viz: "= 
204, and divide it by . the Root of (254) thefl the t 
given {quare, which 1s 54, and the Quotient is com} 
4» Which being ſquared, gives 16 for. the third A; 
member required » which being joyned to the je 4, 
reſt, gives 2544-40416 for the ſquare com- half 
' Pleated. it, A! 


VI. When the two given members of a ſquare 


raiſed from a Binomial Root, are ſuch that one In 
of them is a ſquare affirmative without any aa 
Number or Quantity prefixed to it, and theW cjent 
other is the Root of the ſaid Quare multiplyed Wl 53. 
by ſome: other Quantity, then 1s that other bl, 
Quantity by Artiſts called the Coefficient, and * bb, 


ifyou ſquare half the ſaid coefficient, or , '(whic 
is all one) take + of the ſquare of the coefficient, 
that ſhall be the'third member required, which 
being joyned to the two given quantities by the 
fign +, it will-giveyou a compleat ſquare raiſed 
from a Binomial Root. 

Example. Let the two given members of : 
ſquare be aay 26a, and let it be required to finc 
out the third member. Here the coefficient 1 
2b, half of which is 5, which being ſquared 
gives bb for the third member which was ſought; 
{o is the ſquare compleated aa+2ab+bb. 

In like manner, -if the two given members of : 
{quare were aa+ba, and it were required to finc 
out the third member. 

Here the coefficient is b, half of which is - 0 


or L, whoſe {quare1s -bb,or j- for the membe! 
lought 
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ſought. Alſo let the two given members of a 
ſquare be aa-j-8a, and let it be required to find 
a the third member. , Here the coefficient is 
8, half of which is 4, whoſe ſquare is 16,, for 
the third member required, ſo is a4d-B44-16 ,2 
compleat ſquare, whoſe Root is a-+4. 

Again, it the twogiven members of a ſquare 
be aa—-ca, and the thirdis required 3 Firſt, I take 
half the coefficient Cy Vit. + C, and then ſquare 
it, and.-it gives + cc, or© for the member ſought, 
and io is the Fquare compleated aa=caÞ+* CC, 
whoſe Root is 4-- c. 

In like manner, if it were required to make 
aa+-3ba a compleat (quare, take half the coefh- 
cient ( 3b) which is + 6, or 72, whoſe {quare is 
*bb, or 92, which being joyned to the two gi- 
ven Terms with the fign +, it gives 447-304 
* bb, whoſe Root 1s a45-ib. 

The fame Rule is to be obſerved for the {qua- 
ring of half the coefficient when it is a Fra- 
tion: | 

As for Example. Let the two members of a 
{quare raiſed from a Binomial given be 44+ 


_ and let it be required to find the third 


member. Here half the coefficient 1s ZE which 


being {quared, gives nn =2” for the mem- 


ber _ and fo the {quare being compleated, | 


IS an = =, whoſe Root is 


ba-+-2c 
== 


VII: When 
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VII. When the Root of the given {Uuare hath 
no coefficient then the number 1 is ſuppoſed to be 
the co-efficient , half whereof. (viz. 5) being 
{uared, gives (;) the third member ſought to 
make it a compleat {quare. 

So aa+a being given for 2 of the members of 
a ſquare raiſed from a Binomial, its third member 
to make the ſquare compleat will be {, for aa-4 
—aa—\-1a, where the Coefficient is 1, whoſe 
half is {, which being ſquared, gives 5 for the 
third member ſought, ſo the Square being com- 
pleated, 'is 4a-j-a+4 whoſe Root is a-{->. 
This Chapter ought to be well underſtood 
betore any further progreſs be made, for the 
manner how to reſolve Queſtions which produce 
Quadratick (or ſquare) Equations doth princi- 
pally depend thereupon, 


—_— 


Wy" 
Do — I mt... 


CH AP. XV. 


Concerning the Reſolution of 
Queſtions producing Qua- 


dratick Equations, 


[. Uadratick (or ſquare) Equations 3 arc 
{uch adtefted or Compounded Equations 


as conllt of three terms, the highelt of which 
Is 


are 
10NS 
UC h 
1s 
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is a ſquare, and is called the higheſt term in the 


Equation, of which 3 Wii 2 arealways un- 


known, and the third Walways known; the 
firſt of the three is the Iquare of the Quantity, 
or Number {ought, and the ſecond Term is the 
ProduCt of the Quantity ſought, being multi- 
plyed by ſome known Number or Quantity, 
and 1s called the middle Term of an Equation, 
and the third Term is a Number, -or Quantity 
purely known. : 

So in this Equation, viz. a4+be=4d, the firſt 
and higheſt Term or member 1s 4a, which is the 
ſquare of the Quantity or Number ſought, and 
ba is the middle term of the Equation which is 
the Product of the Quantity ſought, it being 
drawn into 6b (which is known) and the third 
term or member of this Equation is b, which is 
really known, and is uſually called the Abſolute 


- 


Number or Quantity given: 


II. The Equations of this kind are of 3 Forms, 
which are laid down by Mr. Kerſey in the 15th 
Chapter of the firſt Book of his Elements of 
Algebra, as followeth,.v:z. 


Equations of the firſt Form, 


aa -- 6a = 55 || aa + ca =b 
aanan + Baa= 48 | | aaaa + daa=f 
aaanan-|-4a0ma—=837 || aaanan\gaaa=h 


Equations of the ſecond Form: 


aa—13a=24 || aa—=ba =k 

aaaa—=baa —=27 aaaa —paa —=a 
atanaa—244a=a8 | | annada=mana=g 
GE Equa- 


E 


104—4a=24 | , 
. + 44 —daaa= 4 | rag — Aaaada — $ 
; 9 Ak —AAARAARREZS | |. Y AAA —AAARARE | 


HE. The Reſolution of Equations which fall 
under the firft Form. 


_ - When an Equation is compoſed after any of 

the three foregoing. Forms , ' and any known 
Quantities are mixed with unknown, let it be 
ſo reduced. by tranſpoſition (according to the 
Rules of the Eleventh - Chapter) as. that 
the known quantities may poſleſs- one ſide, and 
_ the unknown Quantities the other ſide of the 
Equation. | 


Example. Let this Equation be given , viz» 
 aatb==batbar.” 

By the tranſpoſition of-B on the: firſt part of 
the Equation, and —ba. on: the ſecond part, it 
will be reduced to this Equation, viz. aa-ba= 
bac-b, which is an Equation of the firſt Form : 
And when your Equation is ſo reduced, add to 
each part of the Equation the ſquare of half 
' the coefficient, and ſo will the firſt part of the 
Equation be an Exact and compleat ſquare, then 
according to the 2d and 3d Rule of the Fourteenth 
Chapter extra& the ſquare Root of both parts 
of the Equation, and from. the Square Roots of 
both parts of the Equation ſubtra& half the co- 
efficient, and.then you will diſcover the value of 


- 4 AsS1n the following Examples. 
| Queſt. 


_— 4 


bas.) 
> 


ERS Ho A Abe, tub ond ders, 


. a $0 mY 
6 ) 
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Queſt. '2Y 


What number is that which being ſquared, 
and multiplyed'by 8 (or:b) the ſum of the aid-" 
Square and-Productis equalto 3g4. (ore)? 


* 
Reſolution. 
1 For the number ſought put a 
2 Whoſe Square 1s al 


3 Its Product by 8 (orb) is =” 
4 The ſum of the ſecond and! - 
third fteps'muſt be equal to 
384 (or c) whence this E-( 
quation. | 
5 Toecach part of the equa-} 
tion add the ſquare of (6b) 
half the coefficient , then 
will it be | 
6 Then by extra&ing the 
{quare root of both parts of 


aal-ba=c 


4aba+b0=c+7 bb 


the equation by the ſecond * a+ ;b=v:c-j-5bb 
and third Rules of the 14 

Chap. it will be reduced .to 

7 By the tranſpoſition of 5b FA CP 

to the ſecond part of thek a=y:c+;6b=!b 
Equation the value of 4 is 

diſcovered to be WI OE I 

— Which Equationis thus expreſſed in words, v:z. 
the number ſought is equal to the remainder,when 
(2b) 4 is ſubtracted from the {Quare root of the 
lum of (c) 384 and 5 of the Square of(b)$ (added 
together) which is 16, ſo that the value of 4# 
$16. For c+Fbb=400 and y(2)4000==20. 


and\20-4=16, | 
Cc 2 Quep. 
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Queſt, 2. 


What Number is that whoſe Square being mul- 
tiplyed by 4 (or 65) and its Biquadrate ( or 
fourth Power) multiplyed by 6 (or c) and the 
Products added togetiger, the ſum is 3850, (or 4) 


Ne | Reſolution. 
1 'For the number ſought put 4 
2 Its Square multiplyed by bis - baa 
3 Its Biquadrat multiplyed 
by c is CAaAaa 


- 4 Theſumofthe ſecond and 
third ſteps muſt be equal to canatri-baa=d 


3850 (or 4) whence this E- 
quation, vVizs/ 
5 And becauſe the higheſt 

power of the equation is , 

multiplyed by c, therefore > azaa-- Laa=£ Þ ln 
each part being divided by c ne Ey 


the -equation is v 
6 Toeach part of the equati- of: 

on add half the ſquare of TE 

the coefficient E Jand the( as. 


equation will be 
97 Then the ſquare Root of 
each part of the equation : 


——_.. 


h — 
26 e -08 


the ſixth ſtep, being extra- 


&ed by theſecond and third 
Rules of the 14 Chapter, 
the equation then will be 


a 
C 
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$8 And by the tranſpoſition 


of - to the ſecond part of\ 


a=V(2) —=—= 
4c. 
thee equation the yalue of aa 
is found to be 
9 And becauſe the equation) 
in the 8 ſtepis the value of 
aa, therefore if the ſquare Ham - 
Root of each part of that *© S 1=/(2) FYY.. mn: 4 0: 
equation be extracted, the > <v 6 
value of 4-it ſelf will be dif | 
covered to be 


which'in words is as much as to ſay the Number 
ſought (or 4) is equal to the rao Root of the 


remainder when (— DF is ſubtrafted from the 


iqquare Root of the ſum of 43.352 (or < and ED 
(or= — ) being added together, 10 that the va-_ 


lue of a, (or the Number ſought) is 5, For, 
ES and If; (2 )=2=25 and 
v: <+ and < - = (4 3 $ 


2CC 


v: 25=53 which is the nidibis fought, 
'T he Proof. 


4*5*5 5 6x5x5x5x5=3850 


You muſt remember always ta reduce a Fra- 
ftion to its loweſt Terms before you extract its 
Foot, 


TOME To 


ww, =» =. * 
- = x: = « * * ” 
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- .. Il. TheReſolution of Equations which . fall 
under the ſecond of the three Formes before 


\ 


mentioned., _ 
Oueſt. 1. 
What number is that which having 8 (or b) 


times 1ts ſelf ſubtrafted fromits ſquare, the re- 
mainder is 48 (or c) ? 


Reſolution. 
1 For the number fought put 4 
2 Then will its {quare be aa 
3 The firſt ſtep multiplyed by 6 js ba 


4 'H the third ſtep be ſubtra- ' 
cted from the ſecond, the 
remainder will be 48'or c) 
whence this equation 

5 Tocach part of thatequa-" 
tion add the {ſUuare 'of .( $b) 
halt thecoefficient, and then 
it-will be | 

6 Extract the ſquare Root of 

cach part of the laſt equatt- 
on by the ſecond and third > ___ L;= 
Rules of the 14th Chapter, - 
and it 1s SPY 
7 And by thetranfpoſition of} : PEE 
= b to the ſecond part of the EY BREE 
_ equatton, the value'of 2 1s $03 
' *. diſcovered to berz. 
which in words is as much as to fay, the Num- 
ber ſought (or a) is equal to the ſum of the uni 

- Ferſal Square Root of the ſum of 48 (or c) anda 

fourth part of the ſquare of b (or 5b) being added 
EF OE ob gs Dro By ere; wn 


Aa —ba=c 


aa-ha4. =bb=co+ —hj 
4 4 


— 


| 
SC dead by 


\ 


. #' 
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to 4 (or :)which is 12 for c=48 and ;bb=— 16,2nd 
NET S0OY 4 and 4/64=38,, = $44 (4)=12.' F 


The Proof. 


DIES 


I2XL2— 8x 1248 


Lreps. 2. 

What number is that which having -12 (orb) 
times its {qQuare ſubtracted from its Biquadrate, or 
fourth power, the remainder is 3328 (orc)? 


Reſolittion. | 


x For the number ſought put 

2 Then its biquadrat 1s - 

2 Andits. ſquare RL 2 
' by 12 (or b) is 

4 The difference of the 2 
—— and third ſteps muſt 

o" be equal to 3328 (or £2) ( 

| whence this equation, vz:z. 

s Square half the coefficient, | 
and add it to each part off - , ? 
the equation, and then it 20M 4 

_ 6 Extract the quareRoot of 


both parts of the equation 
by the ſecond and third Þ 44-36=r/:c+;bb 


aananbaa==6 


Rules of the 14 Chap. and 
then the abtien will be 
7 By the tranſpoſition of—;b 
m- to the contrary Coaſt thef .. -_. og 
11- value of (a) the number = V: T4 TH 4 
lg i wilt be diſcoyered to 
© © 


] 


Cc4 8 By 


_ 4 : __ JA: 4 v7 * 
: ' i ws 
x + * . 4 
"- 4 . . . k 
” , . 
, | 
_ , 
| , 2) 
« * . - 
x - 


$ By extracting. the fquare 
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x 


root of both parts of the, ,-.,— 
equation in the 7th ſtep the ECT OY 
value of 4 is found to be 8. 
which is as much as to ſay, that. the Number 
ſought,(or 4) is equal to the univerſal Quare root 
of the ſum'of'6 (or 5b) being added to the uni- 
verſal ſquare Root of the ſum of 3328, (orc) 
and 36 (or $66) which upon tryal you will find 
to be 8. | 
| For, e=3328, and b=12,and 5bb=36, where- 
fore ' 3328--36=3364 , and y:3364=58, and 
58+ (5b) 6=64, and y:64=3, which is the 
Number ſought. 


IV. The manner. of reſolving Equations , 
- which fall under the laſt of the three forms be- 
fore-mentioned. 

Let the equation propoſed (if it falls under the 
third and laſt form) be reduced to' an equation 
of the ſecond form, by the tranſpoſition of its 
terms, as in the following queſtions, viz. - 

What Number is that whoſe quare being ſub- 
trated from 12 (or 6) times it ſelf the remain- 
der 1332 (or ef -:.; -- 


Reſolution, 
1 For the gumber ſought put A 
2 Its produft by 12 (or 6) 1s  ba- 


. 3 If from theſecond ſtep you 
ſubtract (aa) the Quare of 
the firſt ſtep, the remainder 
JS ET 


— 
--36 


_— 2 — 


4 The remainder in the third} _ wy 
ba—ag=e 


ſtep is equal to 32 (or c) 
whence this equation 


Now by tranſpoſition I reduce to an equation 
of the ſecond of the foreſaid forms. And Firſt, 


5 By tranſpoſition of aa to 
the contrary part, the e-\ ba=c-l-aa 
quation 1s | 

6 Then by tranſpoſition of c 
in the fifth ſtep, the equa-þ ba=Cc=aa 
tion 1s 


7 And by tranſpoſition of ba 
in the ſixth ſtep, the equa: > =C=aa—ba 
tion will be or. - 


AR —> ba=—c 


So that from a due conſideration of the me- 


thod uſed in reducing Equations of the third 


form to Equations of the ſecond form you may 


eaſily perceive that the work 'of tranſpoſition 


in the fifth, ſixth, and ſeventh ſteps is per- 
formed only by changing the ſigns of all the 
Terms of the Equation in the fourth ſtep, viz. 
by changing + into —, and — into +. 
So the Equation in the fourth ſtep is ba—-aa 
—=C, % 
And by changing the ſigns of b4—aa on the 
firſt part of the Equation, and of c in the ſe- 
cond part into =ba-j-aa, and'—c, the Equation 
will then be -ba4-aa=-c, or aa-ba=-e, which 
is the ſame with that in the ſeventh ſtep ; and 
it is now an Equation of the ſecond of the three 
foregoing forms, ſo that I now proceed to the 
ſolution of the Equation, 


3 The 


Chap. I5. uadrattck Equations. 38 . | : ; : 


TY IT , am  -"S. . 
- m_ po C. = —_ 
—_— = 


o& a. 


"382  _ þ Reſolutions of 
$ The ſquare of half the co- 
efficient (ib) 1a the ſeventh Lai lh 
ſtep to each part of the (44-4 +4b=5o+4 5 
equation, it will then be _ 
9 The ſquare root of each 
part ofthe oo "Ds il EY 
- Ing extracted by the ſecond .,_:, FFF 
= third Rules of the 14 : BO ; _ 
_ Chapter the equation will 
then be | 
To And by the tranſpoſition 
of ; 6 in the ninth ſtep to Papoype) 1" WY. 
the contrary-part, the value Oe I TI 0 
of 2 will then be found to 
be(s) 
which is as much as to ſay that the number ſought 
(or 4) is equal to the ſumof 6 (or 5b) being ad- 
ded to the Square Root of the remainder, when 
32 (orc) is ſabtrafted from 36 (or 5bb) which 
'Is 8: For, 46b—c=4. whoſe ſquare Root is 2, and 
2-4-6 (or:b)=8 whichis the number ſought. 


Chap. 15 ( 


The proof. 
I2*8=96 


. And 96-64 (44)=32 (ore) which was pro- 
pounded. | el 


-  V. The Reſolution of various Queſtions pro- 
ducing Quadratick Equations. 


£112 1,3:594 fag 2 
There are two Numbers whoſe ſum is 12 
(or 6) and the fum. of their ſquares is $0 (or c) 
I demand what are thoſe numbers? 
"7 687- Jt bs Reſo- 


ro0- 


TO- 


reduced by the Rules of the 


Chap. I5, @Qnadratich Equations, 
, - 


Reſolution. 


1 For one ofthe numbers ſought put 4 

2 Then the other will be b—4a | 
3 Then the ſum of their 
Squares wlll be | $ "v-2003-008 

4 Which quantity in the 
third ftep is equal to 8o 
(or c) whence this equati- 
_. 

5 Whichequation being duly 


ds 


eleventh Chap. giveth this { aa—ba= —_ - 
equation: | 

6 Which equation being 
ſolved , according to the{ 4 — 
third Rule of this Chapter, Pa=»—= =b4.6 bb == 
the value of 4 1s diſcovered 
to be 

7 Wherefore I conclude the numbers ſought are 
8 and 4, for their ſumis 12, and the ſum of their 
{quares is 80. 


S Moreover the Equation in the {i xth ſtep will 


give this 
Cation ">, 114 4 
| 2 ads | 


If from half the given ſum of the ſquares you 
ſubtra&t half the {quare of the given ſum, and to 
the remainder you add half the given ſum, the 


. {{uare root thereof being added to the ſaid half 


ſum of the ppner's: the ſam of this addition will 


_ give-you the greater number ſought, and the 


greater canttiee b ing ſubtracted from the -given 
Pn of the numbers; will give the lefſer number 


jought. EOS SY FIT Sou 


numbers ? 


4 The ſquare "7 the other 2 bi 


' In thethird and fourth ſteps 
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Lueſt. 2. 
There are two numbers, the produdt of whoſs 


multiplication 1s 96 (or b) and the ſum of their 
ſquares is 208 (or c)1 —_— what are thoſe 


Reſolution. 


1 For one of the numbers 
ſought put = 

2 Then by dividing 96 (or 6) 
by a, the Quotient will give 
the other which is C 


3 The {quare of the number 
in the firſt ſtep 1s 


number in the ſecond ſtep is 
s And the ſum of their {quares 


18 


6 Which ſumin the fifth ſtep 
muſt be equal to the given PR 2. 


ſum of the Squares 205 (or c) SH 
whencefolloweth this equa- 1 Fo 
tion, viL. ſou; 
7 Which Equation in the laſt ftep beingduly re- | 2 W 
duced by the Rules of theeleventh Chapter the (12 


value x a will be diſcovered to be rem 
nun 

=v(2)V<ce—bb+! 3 AL 
a=y/(2)ycc + {7 flop 


8 SQ that ds the numbers ſought to be 12 by 
and. 8, for their produC} is 962 and the ſum of will 
their {quares is 208. 


9 More-. 
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9 Moreover the Equation in the ſeventh ſtep gi- 
veth this 


CANON, 


From +5 of the Square of the given ſum of the 
Squares fibtraCt the Square of the given Produtt 
of the Multiplication of the numbers ſought, 
and extraCt the ſquare Root of the remainder, 
and to the ſaid Square Root add half the given 
ſum of the ſaid ſquares, and then extraC&t the 
ſquare Root of the ſum” of that Addition, fo 
ſhall that {ſquare Root be one of the Numbers 
ſought, by which if you divide the given Product, 
the Quotient will be the other Number ſought. 


QUEST. 3. 


There are two Numbers whoſe ſum is 12 . 
(or b) and the Produ&t of their Miltiplication 
' 1s20 (or c) what are the Numbers? - 


RESOLUTION. 


1 For one of the FUWOnrs 2 
ſought put 
2 Which if you ſubtraQ from 
(12)6b the given ſum, the 
remainder will be the other 
number, viz. 
2 And if the firſt and ſecond | i 
ſteps be multiplyed the one 4 
by the other, the Product "00 
will be ( ; 


a Wiich 


236, Heſolntion of Byeflions Chap. 15. 
4. Which Product the Que- 
ſtion requires to be equal to 
20. (or c) from whence this 
equation | ; 
5 Which equation is of the third and laſt form, I trical 
mentioned in the beginning of this Chapter, IJ of 15 1 
which: being duly reduced: by the Rules of the } that t 
eleventh Chapter;. it will be are th 


' ba —aa=c 


aa—ba=-c 


6 Which Equation being. ſolved according to |! For 
the method uſed in the fourth Rule of this [2 It 


Chapter , the value of a will be diſcovered 3 Ih 
tobe made 


woafoibb ok? and { 
a=v::bb-c+.b. WI 
-7 So that I conclude the Numbers ſought to _ 
be 10 and 2, whoſe ſum is 12, and their product of 
20,according to the conditions of the Queſtion, Gy 
moreover the Equation in the ſixth ſtep , will "Wh 
preſent you with this D. 46 
CANON, _ 
From the Square of half the given ſum of the "I 
Numbers ſought, ſubtract their given produtt, 4 
and extraCt the ſquare Root: of the remainder, 
| and to its ſquare Root add half the given tum 6 


of the numbers ſought, ſo ſhall the ſum of that 
Addition be the greater Number ſought, which 
being ſubtracted from the ſaid given ſum will 
leave the leſſer. 
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QUEST. 4. 


There are three Numbers which are Geome- 
trical proportionals continued, the mean where-" 
of is 12 (or 6) and the two extreams are ſuch, 
that their difference is 18 (or c)I demand what 


2re thoſe three Numbers ? 


RESOL UVTION. 


x For the leſſer extream put 4 
2 Then the greater will be —_= 
3 Then will the product 
made by the multiplication 
of the extreams in the firſt 44-74 
and ſecond ſteps be | 


4 Which Product (or Re- 
tangle) in the third ſtep 
muſt be equal to the ſquare aAaſ-ca=bs 
(of (12 orb) the mean\ 
whence this Equation. 

5 Which Equation being ſol- 
ved by the ſecond Rule of 
this Chapter, the value of 4 
will be found tobe | 

6 Ifay the extream proportionals ſought are 6 
and 24, whoſe difference is 18 : For, 


a—=y:bb--\c6—3c 


| by 
6 :12::12.: 24 or 4:b::b: 


7 The Equation in the fifth ſtep being well 
conjidered, will preſent you with this 


CANON, 
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"CANON; | 

If to the Square of the given mean you add 
the ſquare of half the difference of the extreams, 
or (whichisall one) part of the ſquare of the 
' given difference of theextreams, and extract the 
uvare root of the ſum of that Addition , and 
- then from that ſquare root ſabtratt half the ſaid 
difference, the remainder will be the leſſer ex- 


tream, and if thereto you add the given diffe- 
rence, that ſum will be the greater extream. 


OVEST, 5. 


A Draper ſold apiece of Cloth for 24. 1. (orb) 
and gained-as much. per Cert. (orc) as the cloth 
coſt him, I demand how much. it coſt him ? 


RESOLUTION. 


x For the price which the 
cloth coſt put 

2 Then will the gain by its > 
fle be ns £ 
3 Then by the Rule of three 
find how much 1s gain- 
ed per Cent. ſaying of 


th—c 4 
8 : b-a:;c: FAT 
| - | 


_ that his gain per cent. was 
4- Which quantity in” the 3d 
ſtep according to the tenure 
of the Queſtion muſt be e-{ 
qual to what the. cloth coft 
in the firſt ſtep whence this \- 
Equation, VIA, | | 


5 Which being reduced. byy 
the Rules of the eleventh & 
Chapter, it will be _ 

6 Which (being an Equation, - 
of the firſt of the 3 forms | 
delivered in the beginning pati6es " E 
in the fifteenth Chap. )being 2 a=v:cb+' — = 
ſolved by the 2d and 3d rule j © #1, 
the 14 Chapter, the va- 
lue of 4 is diſcovered to be 


I ſay the cloth coſt 201. which is the value of 
«, for y:b- —=70 and 70— —=20z ſo that he 
gained 4 l.in laying out 20: For, 


l. 4 1 FR 
ad 2.4 $3. 0G--3--120 


al beneh | 


__ ſo the conditions of the Queſtion are fſatis- 
ed. 

A Merchant bought acertain number of pieces 
of cloth, and paid 30 porinds (or 6) per Cloths 
and fold them again at ſuch & rate-per Cloth, 
that if the pounds he ſold a Cloth for be multi- 
plyed by the pounds he gained per Cloth, the 
produdct will be equal to the Cube of the number 
of pounds gained per Cloth, I demand what he 


—* per Cloth, and what he ſold each Cloth 
or? $5 


"7 A | RES0- 
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————- 


- —_ _— — —_ -— 
- . oy, — p_ gu . - - Au 
—_ _—_— hi 4 *- — — . <> 1 - a " _— — 

E wt : "= ru erumiy_c oi} —wa ——— wa _— Ne Oe ee ee et 

——_ —— —_——— ——<G— — " 

m _ « £ —_ = P—= . _ 

# a. A — — 
= - ; 
= 


, 
_ gH— -—  ——_ __ _——— wo _— 
- - ” _ = 


S - — _— 


\ 
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KE $0 LUT i o V. 
x For the number of OWE: 2 


gained per piece, put, 
2 To which-if you add 30-) 
- (orb) the:ſum- will 'be_the( 
number of pounds: It; Was 2 
ſold for per piece, 44x... 
3 Andif (according tg the” 
joey © Et 
econd ſtep be multiply 
the firſt, theprodu&t'w b SUI 
4 Which Produdt un thethird? 
ſtep, muſt (according to the | 
nature of 'the Queſtion)-be | 
equal to. the; Cube; of of Aarba=aaa 
{ 


af? jay 


pounds gained per Cloth in 
the. firſt tepjwhence this e- 
quation, VIK 

5s Which equation being re- 
duced by the third jon xth\ aa—a=b 
Rules a the eleventh Chap. 
It will then be © 

6 Whichequationinthe;5th 
ſtep being; ſolved by.the 7th; 


| Rule of the 14th Chap. and ,—/30o 1 
| the ſixth Rule of this Chap- dat AA 
1 the value of a will bediſco-. 
vered:to be [= 
Kc. which is:as mach.as to fay in words, 4 (or 
F the gain per Cloth) is equal to the ſum'when £ is 


added the Square Root ofthe ſum of 30, and 


3 99 4 added JOREERET, (is. the Square Root of 30: 


IST -Y AM MM 
'0O Sd 9h Corn De . © 


I ſay 
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I fay he gairfed 6/ pounds per Cloth, and he fold 
it for 36 pounds per Cloth, which'two numbers 
will atisfie the, conditions of the Queſtion.  . 


The_proof.. 
6x 236=6*6x6=216 


QUEST. 8. 


A Brick-layer, and a Labourer wrought toge- 
ther at the building of 'atertain houſe 42 days, 
(orb) and the labourer he wrought 4 (or c) days 
more than the Brick-Jayerdidto pain'one pound, 
and at the end of the 42 'dayes the Brick-layer 
received for his work 13; potnds (or 4) more 
than the Labourer, I demand how many days 

, each of them wroyght for 11. ” 


RESO LUTION. 


1 For the number of days, _ 

which the + Rricklayer' 4 
wrought for 1 /. put 

2 Thenaccording tothe con-' 

ditions of the queſtion, thef- Be 
number. of days that the la- ee 
bourer wroughtfor 1 /. will Us, 
bo hs of 

3 By the Rule of proportion | 
find how-many pounds the | 
Brick-layer received for the 
work of 42 days, as follow- 5. 
$£tNs | 


| 
| 
Dd2. 


h |. 


REY | 
ID 53 IR OY IK RR 
4 


Vetich is 
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> 
7 ro tt 
aſc:1l;:6b ; Te | 
which is | & 
5 But the Brick-layer receiv-, | 
ed 1; (or b) pounds more | Br 


= 
=p 
S 
= 
= 
Q 
5 
S 
ua 
OO 
p4y 
© 
pay 
+» 
ty 


days work, wherefore if to] 
the 4th ſtep you add 4 (or > © 5b-4da-+dc__ } 
1:)it will be equal to what | |_H OT 
the Brick-layer received in | 
the third ſtep, whence this ! 
equation, viz. 
6 Which Equation being re- 
duced by the fourth , &- 


cond, and ſeventh Rules of aa-Ca—= be 
theeleventh Chapter,it will -—M 
then be is 


7 The Equation in the fifth? . 
ſtep being ſolved by the ( 
Rule of this Chapter, the P—.9 3. LU 
value of 4 will be diſcove- OO. 
red, viL. | 
which is as muchas to ſay « (or the number of 


ſquare root. of the ſum of * )*2or 96 & (© 4 
IN E#'Y 
which is 100=10—2=8, - 


I ſay the Brick-layer wrought 8 days for 
twenty ſhillings, and the Labgurer wrought 

S 8+4=12 
V. by 


- —_ 
15 a | = © 
! = . 
- ” a ' . 4 , '& 
WP : © "3. IE bd " - 
Bs 4. T1» ed: . 
— . - > 4 
4A" 


"4 
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| 8+4=212 days, which two numbers will fatisfie 


= conditions of the Queſtion as will appear by 
The | 


Proof. 


Firſt by the Rule of Three find what the 
Brick-Hhayer received for the 42 dayes, ſaying» 


days TU. days ' oe VERr > 
6 1-43.08 23 === 


Then find how much the Labourer received 
yy his 42 days work by the Rule of Three, 


aying, | 


days JUJ. days I. 
=_— £0045 


So that I find the Brick-layer for his 4.2 days 

work received 5 {.-5 5. and the Labourer 3/.—10s. 

which is 1 /.-15, or 17.1. lefs than the Brick- 
layer received. 


QUEST. 9g. 


A Gentleman bought a Houſe, and ſold it again 
for 280 pounds (or 6) and by its ſale he gained 
ſo many pounds, that their Square being added 
to the ſquare of the number of pounds it coſt 
him, the ſam will amount to 52000 (orc) pqunds, 
now I demand how much the houſe coſt him? 


Dds RESO: - 


. TE. 
: 


E IE Rebleion of . RyrHons "NY Nt ; 


oY 
wr 


SE "RESO LUTION. C1317 < = 
1. For the number of pounds -Y Po 
which the houſe colt, put . F 
2 Then will the gain by | » > 2p " ip 
lale be, '$ 7s YO 
3 The; Square af (4) its firſt 
colt is 3 


The Square of the gain b 
Tale: is , <\ 1 Te. 44—204--bb 
5 The ſumoſ the two quan-) . 
tities, in the third. an;  244-2þha--bb 
forth ſteps is --; ke ugh 
6 Which quantity in the 


fifth ſtep is equal to 52000 kh , 
(orc) whenre this Equation 5 ne”? 47 WE 


' aa 


, SE 
5 Py ” 1 F 


7 Which equation being re- ): Or 
duged by the third and RR x ot 
ſeyenth Rules of the ele-(  a4=ba=—— le 
venth Chapter it will be Y2 

3 Which Equation being ſol- ) I ſh 
ved by the third Rule off a=v© = 4b fl 
this Chapter, the value of a b 
w1ll be diſcovered; viz. . 
which is as much as to ſay in words, (a) the pe 


pticewhich'the-houſe caſt is equal to the ſum 
when half what he! ſold it for is added to the 
$quare Root of the ſum of balf the given ſum of 
_ the Squates: added te-arfourth part of the Square 


of. what” it-was dold-:for, that ſum being made 4 
leſs by half rhe'Squantzof » what it was fold for ; 2 
which was 220 /, and he gained by the ſale 60/7. | 


For, MN 
< 36000, ang | IPs, and | $3 9200,n0W 
| | 26000 


't 
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26000-+-196c0==45600 , . and 456 09Q--39200 
=6400, and v(2)6400=80, .and 80-4- s J.140 

 =220, which is the 'number.of POT. houſe 

coſt, and 280-220=:60, RA is the number.of 
pounds he gained by the Sale of the honſe, as 
you will find by 


"The proof. 


220*220=48400, and 
60*60== ; 3609, and 
48400-j-3608==52090 
whereby the coniitions of: the Queſtion are an- 
{wered. 


QUEST. 10. 


_ A Draper ſold 2 pieces of, Cloth- (whereof 
one containeth 6 (or 6b) yards more than the 
other) for two equal numbers of ſhilliggs, the 
leſſer piece he ſelleth for. 2 (or c). ſhillings per 
yard more than the other, and the number of 
ſhillings which one piece-was ſold for, did exceed 
the number of yards in both pieces by 186 (or 4) 
the Queſtion i is what was the Number of yards 
ip each piece, and what each piece was fold for 
per yard? 


RESOLUTION. 
1 For the number of yards in 12 


s : «2 G 
\ £ FOR 


the leaſt piece put 9 8 
2 Then will the yards in the 2 F 
greater plece be a+b 


3 Then will the ſum of the _ 
yReus! in both pieces be $ 247 | 
Dd 4 4 Then 
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4 Thenif (according to the? 
nature of the Queſtion) to 
_ the ſum of theyards in the. 
_ third ſtep, you add 186 > 
- (ord) the ſum will be the 


henna —_ —.__———— 


number of ſhillings which 
each piece was ſold for, viz.- 
5 Andifthe quantity'in the 


——___.. 


fourth ſtep be divided. by. | 


(a) the quantity in the firſt 
ſtep, the Quotient will give 


the number of ſhillings that | 
1 yard of the leaſt piece was | 


ſold for - 
6 And if the ſaid Quantity. in | 
in the fourth ſtep be divi- 
_ded by the number of yards 
in the biggeſt piece, (which | 
is the Quantity in the ſe- 7 
cond ſtep) the Quotient will 
_ give the number of ſhillings 
that a yard of the biggeſt 
piece was {old for, which 1s þ 
7 If to the Quantity in 'o 
 fixth ſtep you add 2 (orc) 
ſhillings, it will then be 


— 
— 


Chap. 1 5, 


24--b-+d 


24+b 4-4 


24a+b-pdca+b ' 


a+b _ 


8 Which Quantity in the ſeventh ſtep (as the 
Queſtion requires) 1s equal to the Quantity in 
the fifth ſtep, whence this Equation, viz. 


24+h+-14+:1 4b __24+b-+d 


Ls. 


© C-.- be. 
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$6. Which equation in the eighth ſtep being 
reduced by the Rules of + the Eleventh Chap- 
ter, It will then be | | 


36 oy c p 


10 The Equation in the laſt ſtep being ſolved by 
the third Rule of this Chapter, the value of 
4 will be diſcovered to be . 


ep ed b—qcbh—+46% _ ch—-26 


"BE 2C 


t1 But if you conſider well the Equation- in 
the ninth ſtep, you will find the toefficient to 


be o, for pans, *—o, and therefore L_ R=0, 


whence the middle term in that Equation 
is ©, and- therefore the middle term being re- 
moved , the Equation will be aa= = 


c 
which is a fimple Equation, and if the Square 
root of both parts of that equation be extraCted, 


the value of «will be diſcovered to be a= 


==24, Which 1s the ſame with the value of a in 
the tenth ſtep, as you may eaſily find upon 
Tryal, wherefore I ſay, 
The number of yards in the leaſt piece is 24. . 
And the number. of yards in the biggeſt piece 
is 24+ 6=30, which two numbers will fatisfic 


ihe conditions of the Queſtions as will appear 
y 


The | 


'» 4 1 Ms es bu... 4. * ” Pe. | , _ j _ _ 
4 Ka , FER PI" | at '® NE Tune _—_ 
4 2 wAAL s how s 
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” 
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3 ; " 1 b ; . p - 
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The nimber of irs in both pieces is 26440 
—5$4, Which if added to x86 (as the Queſtion 
requires) will F thi the number of ſhillings which 
one piece was ſold for, which is 54j-186=240, 


_m the leaſt piece was: ſold at" 10 "OE Moy 
yard. 


yards s. 
24 "3 - BO 


And the price of a yard of the bigge ec was 


KEY For, 
OFT 


po +36 


| Or Se [<0 
30 .: | * B33 == 


which i 15'two fhllings; or y ard [cf than the lee 
Piece was ſold for per yard, and therefore. the 
anſwer is true, and the conditions of the Queſti- 
on are ſatisfied. 


Chap. 16 
C H {A P. XVI 
The Dodrine of Surd Quanti- 


fies. 


L LL Quantities or N ambers whatſoever, 
whether Integral , or Fractional, are 
called Rational, but when the Root. of 

y power cannot be exactly extracted , ſuch 
Root is called Irrati)nal or Surd, and is expreſſed 
by putting the Radical ſign before the number out 
of which the Root propoſed ought to be extra- 
fed ; as y/ or y(2) placed before any Number or 
Quantity ſlignifieth the Square Root of the Quan- 
tity or Number, and (3) the Cube Root, and 
v(4) the Biquadrate Root, &c, So v12, or 
or /(F) 12 ſignifieth the Square Root of 12, and 
+(3)12 Its Cube Root, &c. 


Il. Surd Numbers are two-fold, viz. Simple, 
and Compound ; A Simple Surd Quantity is when, 
the Radical ſign 1s prefixed to a Simple Quantity, 
as a5 (3) 5 Or (4)ab. 


A Compound Surd Quantitie conſiſts of the 
ral Simple Surds, which are conneRted together 
by {+ or —»; as 4/4-py6, and vab-Vact-v ds 
and V(2NTade which laſt Comporad Surd is uſu- 
ally called 2 an apaverfal Root. 


III. To 


hoo The Do@rizie of - Chap. 16, 


Ill. To Reduce Simple Surd Qnantities that 
have different radical figns to a common radical 
fhgn, Wo | 

Let the Indices of the given Powers be redu- 

ced.to their loweſt Terms by their common mea- 
furer, and ſet the Quotients under their reſpe- 
Qive Dividends, and multiply croſs-wile, ſo ſhall 
the produCt be the Index required, before which 
placing y, it ſhall then be the common radical 
fign required ; Then raiſe the Powers of the gi- 
ven Roots to the powers ſignified by the ſaid 
altern Quotients, before which ſaid Powers place 
the common radical ſign found as before, ſo will 
yon have new ſurd Quantities equal to the given 
Quantities, and having equal Radical ſigns. 

Example. Let it be required to rednce 4/(6)$, 
and v(8)12 to twoother Roots equivalent to the 
former, having acommon radical ſign. 


+1 (6)8B Wv(8)12 
Fd ar 
+ (24)4096V(2)1728 


Firſt, the exponents 6 and 8 are reduced to 3 
and 4, which being placed under the given expo- 
. nents 6 and 8 as yo! ſee, and having multiply- 
ed Croſs-wiſe. viz. 3+8, or 4.*6, you have 24 for 
a new Index, to-which prefix v, and it is /(24) 
for the common radical ſign , and then raiſing 
12 to the third power thereof, and 8 to the 
fourth, you have v(24) 4096 and y/(24) 1728 
equal to /(6)8, and y(8)12. 
- + So if it were required to reduce y/(4)a, and 
(6 5.40. Surd Roots equivalent thereto, ha- 
Mo  A_ Radical ſign. it will be as fol- 
loweth. IS 
PLS 415 (414 


© 4 
: 
* 4 by 
" 
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v(4)s v/(6)b 
2 3 
y(12)aaa and (12)bb 


IV. Multiplication in Simple Surd Quantities. 

1. If the Quantities given to be multiplyed 
have a common radical ſign, then multiply them . 
together without any regard to the ſign, and $6 
the produCt prefix the given Radical ſign, which 
new quantity ſhall be the Produtt ſought. 

Soit 4/6 be tobe multiplyed by 8, the Pro- 
duCt will be /48, and 4(3)4 by x (3) 8 produ- 
ceth y/(3)32. and yaby vb, produceth yab and 
y/(3)c by » (3)bd produceth y(3) cbd. &c. 

2. But if the Quantities given to be multi- 
plyed have not a common Radical ſign, let them 
be reduced to ſuch by the third Rule foregoing, 
and then proceed as before. 

Example. What is the Product of (4) by 
v(6)b? The ſaid Quantities being reduced to a 
common radical ſign, will bey (12)aaa and (12) 
bþ which being multiplyed together, produce 
1 (12)4aaabb which 1s the product ſought. 

So they(2)b being multiplyed by \ (3 )c they 
being Reduced to a common radical fign, are 
v (6)bbb, and y/{6)cc which being multiplyed 
produce 1 (5*bbbce. | 

3. Whenaſard Quantity is to be multiply- 
ed by a rational quantity, then firſt raiſe the gj- 
ve1 rational quantity to the power of the given 
quantity, whole Roos is irr=tioral or ſurd ; and 
then proceed as before. 

So if it were required to multiply 45 by 5, 
the rational ni.mber 5 beinz raiied to the ſecond 
power 1s 25, and Then you will havs to multiply 
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v5 by v25 » whoſe Produft is v125. 
' Likewiſe v(3)þ being to be multiplyed by a, 
the Product will be /(3)baaz, for a being raiſed 
to the third power is 44a, and /(3)bby v/(3)aaa 
produceth y/( 3)baaa as before. 


V. Diviſion in Simple Surd Quantities. 

r. Reduce the Surd Quantities given to be di- 
vided to a common Radical fign by the third 
Rule of this Chapter, and then divide the Quan- 
tity following the Radical ſign of the Dividend 
by the quantity following the radical ſign of the 
Diviſor , arid to the Quotient prefix the ſaid 
common Radical ſign, ſo ſhall that Surd Quantity 
be the Quo-tient ſought. 

Example. There being given 4/15 to be divided 
by 4/3, the quotient will bey/5. - And /b being 


to be divided by /a, the quotient will be / . 
and y(2)a being given to be divided by 4/( 3)bc 


the Quotient will be UO= » for the giver 


quantities being reduced to a common radic: 
ſign, are /(6)aaa and y(6)bbee. 


VI. Addition and SubtraCtion of ſimple Surc 
quantities. | 

1- When the Surd Roots to be added toge 
ther,are equalzmultiply any one of them by the gi 
ven number of Surd quantities, ſo ſhall that pro 
duCt be the ſum required, before which prefix thi 
radical {ign given, fothe ſim of /6 and v6 is y/24 
for the given number ofroots is 2,whoſe ſyuarei 
4, andy 4*4/6=4/24y10y/(3)b being tobe added tc 
y/(3)b, their ſum 1s /(3)8band y/(3)s being tobt 
| added to /(3)a, and (3) their ſum will bt 


v(3)274 
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\/(3)>7s for the given Number of Surds is. 3. and 


V/(3)s being multiplyed by 3, :v3z. /(3)27 {by 
the third part of the fourth-Rule) the Produ@t 


i$4/3)274 which 1s: the ſum: of: V(3)a, VC 34s 
and y/(3)4, which was required. 

2. When two unequal Surd Roots which have 
the ſame Radical ſign prefixed to each of them, 
be to be added together, or when the leſſer of | 
them is to be ſabtraQced from the greater, Then 
you muſt firſt try whether they be commenſy- 
rable, or not. that 1s, 4f after they have been 
divided by- their greateſt common meaſurer, the 
Quotients be rational Quantities » then multiply 
the ſam of thoſe rational quantities by ths ſaid 
common :\Diviſor, and. the Product thall be the 
ſum of the Sur pe antiths, propounded ;. and if 
the difference. of . thoſe Rational Quotients be 
multiplyed by the faid common meaſurer, then 
will the Product be the difference of the Surd 
Quantities propounded. 

Example. Let it be required to find the ſum 
and difference of 4/50, ah&y/8, their greateſt 
common meaſurer is /24; by which they being 
divided, the Quotients@re. 8 \dy/4; viz. 5 
and 1, whoſe ſum is7, Which being multiplyed 
by 4/2, the Produtt 1s 74/2-or / 8 which is the 
| Jefired ſum of the Surd Quantities propounded. 
And if the difference of the ſaid Rational Quo- 
tients, vis. 5-2 (or 3) be multiplyed. by the 
ſaid common Diviſor (4/2) the ProduCt wil be 
3/2=y/18, which is the difference of the Surd 
Quantities given, the leſſer being ſubtraZfted from 
the L2:rorgk 

Batif the ſimple Surd quantities given to be ad- 
ded, or ſubtracted, be incommenſarable, neither 
their ſum nor difference can be expreſt by any 


lim- 


ſimple Term, or Root, but their ſim and diffe- 
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rence muſt be expreſt by + and — ; as ſuppoſe 


| you were to add Wl IO and v/ I ? | together d) tc elit 


{um would be y134y10, and their difference 


v13—y10. The likeof other quantities expreſt 
by letters. UL rin 


' 
nth. —— Cc * . lo — : — _ i iii to ——_— 
—— —_ CY — R—— = — —_— —— 


CHAP. XVI. 


"The Parts of Numeration in 


Compound Surd Quantities. 


I. Addition and Subtration m Com- 
pound S-«02 )uantities, 
d q, | 


SOUL 
TBE RM | | 
HE A 1 SubtraRtion of Com- 


pound >... _ ..\tities is the ſame with 
- the ſimple Surds, having reſpect to the - 
ſigns of Affirmation and Negation , viz. 4- 


and -- 


Soif to 6+y18(3y/2) you add 4-1-8 (2/2) 
the ſum will be 10+y/50 (5y2) and if from 
6/18 (3/2) you ſubtra&t 4448 (24/2) the dif- 


ference will be 2=-/2. 


Likewiſe if to /329y/108 (8/5+6y3) you 
are to add y/80-4/27 (44/5-3y3) the ſum is 
4/720+y/27 (12y/5+3y5) and if you ay 

My *.,— _ 
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the. latter from the former, the remainder” will 


be 804/243 (4/5+9/3) | 
Theſe twb examples are of Compound Surd 
quantities which are commenſirable, and the 


next" is of Compound Surd: quantities, partly _ 
commenſurable, and partly incommenſurable. As , 


Let it be required to add y1:(:'y3)+y5» 
toy/27(3y3)-+\8 the ſam will bey35(5/3)+v$ 
+45, and if the former be ſnbtrated from the 
latter, the remainder will be y3-+y/$ —y5. 

The ſame is to be obſerved in Addition and 
SubtraCtion of Compound Surd quantities alto- 
gether incommenſurable. As in the following 
Examples. 


Toand from  yio+y/7 
Add and Subtratt y 3+y/2 


- > = — > 
rn 


Sum is V1iobvTdkv3bv2 
Or, oo 17 280:-vV:5Tv Ax: 

Difference is - /1oby7-y3 —2 : 
_ Or, V:17+y/280: -y/:5+y24: 


To and from y(3)t0+y/(3)7 
Add and SubtraQt y(3)3z—y(3)2 


Sum is = v/(3)10-4v/()7bv3)3-v(3)2 
Diftcrence is (3) 104V(3)7-v(3)3+v(3)2- 


pb e 
2 "MY A & 


II: Multi- 


5 pd « : | 
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II. Neuliplicarion in Grand Surd 
Quantities, 


Multiplicand V1 
OLDIIyar V125 


48 (6/5+4/3) 
V I2 5Y5T2v/3) 


150420915 hy 
A: Sa Bs 


Produ@ 1 _— 2 15 +24 
ProduCt contracted 174432/15 - 


nn TC IL ROPES IEInnY 


38 Multiplicand 1hbi Vf (b/atfilc 
=— Multiplyar v ald-jw/caa( (av a-ayc 


| bas + fdyca 
Lg TI 


Produdt bda+ Ea Tbocetfa 


Multiplicand y/bc-+-4 
Multiplyar /#6—4 


; Produ&t ; "RU 


uo —— vt 


II. Di- 


I 
| , 
_ : s 


- by 
Fas. - 
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WM. Diviſ on in Compound Surd Ou a 


tities. I 

| : | | E Wi 

Dividend /2rdy1$ | V(14VONaB = | 
Diviſor . /3 v(3)7 


CN — D—————__. On. ——_—_—_—_ ___—_— m——_ ———_—_— —_—_—_—_ 


Quotient V7 +5 |} v()2—vG)4. 


Diviſor Dividend 
abc) ab-+-bybc (b Quotient. 
ab-tbybc 


Mts 
————— 0 ———____ 


O O 


ly be) aaa+beybe dat 
aan-aay/bc 


" bhebe-aaybe 
_ m_ be-J-abs 


ed 
— ady/be— abc 


—— — Mk __—_ Oo Quan oo 


0 oO 


Theſe Examples will not ſeem difficult to the 
ingenious, if what is before delivered concerning 
Surd quantities be duly conlidered. 


Ee 2 _ CHAP. 


CHAP. XVIL 


The par ts of Numeration in 
_ Univerſal Surd Roots. 
Hen it is required to extra@t the Root of 


V any Compound quantity , whether 
Square, Cube, Biquadrat, &s. if they cannot be 
exactly extracted without any remainder ; then 
If to ſuch given compound quantity. yau prefix 
the Radical ſign, duch Roots are called Univer- 
fal Surd Roots, and firſt, concerning 


I. Multiplication im Univerſal Surds. 


I. When any Univerſal Root 1s to be multi- 
plyed by a Rational quantity, or by any Surd, 
multiply the Square of the Multiplicand by the 
Square of the Multiplyar , when the Univerſal 
Radical ſign is quadratick, or the Cube of 
the MvIriplicand by the Cube of the Mulriplyar, 
when the Univerſal Radical ſign is Cubical, - and 
before that Predudt prefix the given univerſal 
Radical! ::yn, fo ſhall that new univerſal Roat be 
the Product ſought. 


Example. 
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 Exanyle. Let it be required to multiply by 2 


this univerſal Square Root , | viz. /:10+/40: 
I take the ſquare of 2, which is 4, andthe iquare 


of / 104/40, which is / 10/40, and nulti- . 


ply.it by 4, and the Produtt is 404-4440 whoſe 
univerſal ſquare Rootis the Product ſought, viz. 
vV:40--4v/40: KEEN 

_ Alſo if /(3):y/(3)64+4(3)27 were to be mul- 
tiplyed by 2, or doubled,.take the Cube of the 
univerſal Root given, which is /(3)64+vV(3)27» 
and multiply the ſame by the Cube of 2, which 1s 


8, and the Product is 8/(3)64--8/(3)27 » the 
Cube Root of which'is the Product ſought, viz. 


vV:(3)84/(3)64+8/(3)27 ,. and it is double to 
v(3):1(3)64T/\/(3)27 the Surd Root given. 

In like manner, it it were required to multiply 
V:12+y/6:+y:12 —y6: into its ſelf, or to find 
its ſquare ; the ſquares of the parts are 12/6 
and i2 -y/6 the ſum of which is 24, and the Pro- 
duct made by the Multiplication of the parts one 
into the other, viz. y/:124-y6: into y: 12—y6: 
isy/138, (for the difference of the Squares. of 12 
and 4/6 15138 whoſe ſquare Root is /13S, and 
the double of the ſaid product is 24/138, which 
added to 24 (the ſum of the ſquares of the parts) 
makes 2424138 , which is the ſquare of 
ve 124-612 —v6. 

Likewiſe if 64+/:20-/16: is to be multiplyed 


by 6—y:20-y io, the Product will be found to be 


20, for if 20-15 (which is the ſquare of 
4:20—4/16) be ſubtracted from 36 (the ſquare of 
6) there will remain 16-j 16 which is 20, the 
| 3 Ee3 _ the 
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Produtt ſought. Alſo 6-þ:20-y i6:=10, and 
6—V:20-/16:=2 and 2x10=20 as before. _ 

Again, if it be required to multiply y:aa+bb: 
by 4, the ſquares of the given quantities are 
aa-r-bb and aa, which being multiplyed the ore 
into the:other, the Product will be aaaa-{+bbaa, 
the univerſal Square Rnor of which is the ProduCt 


ought, v#z. V:aaaa-bbag: which may be more 
compendiouſly expreſt thus, ay/:aa+bb. 


II. Divifion in Univerſal Surds. 


As in Multiplication you multiplyed-the Square 
of the Multiplicand by the ſquare of the Multi- 
plyar , the given Radical ſign being Quadra- 
Lick, &c.. So in Diviſion of Univerſal Surd Roots 
you are to divide the ſquare of the Dividend by 
the {quare of the Diviſor, when the univerſal 
Radical 11gn 1s Quadrartick, and Divide the Cube 
of the Dividend Þy the Cube of the Diviſor, 
viken the univerſal Radical ſign is Cubical, &c. 
ſo ſha!l the Quotient, when the univerſal radical 
ſign given is prefixed thereto, be the Quotient 
required. ' : 

Example ' \Nhat is "the Quotient when 


\/:40--4440' is divided by 2? Here I divide 
40--/40 (which is the ſquare of V:40-4/40: 
the dividend) by 4 (the {quare of the given Divi- 
ſor) and there ariſeth y10-hy/40 : the univerſal 
tquare Root of which, viz. y: 10+; 10: is the 
Quotie:'t required. —_— 
Alio ific were required todividey/(3 8/(3)64-+ 
$8/(3)27 by 2, the Onotient would be found to 
be :(3)y/(3)64+-{y/(3)27: here the Cube of the 
| ZLVEN 


C 
£ 
f 
L 
\ 


Surd uantities. All 


given Dividend is 8y/(3)64 +8, (3)27 which be- 
_ 1ngdivided by 8 (the Cube of 2) there will arife 


Chap. 17. 


V(3)64+y/(3)27, to which if you prefix the uni- . 


verſal radical ſign of its Cube Root, it will be 


v:(3)/(364-tv3)27 : Which is the Quotient . 


10ughr. Y ROFL NR AETTS 

Likewiſe if it be required to divide /:4444a--bbaa 
by 4, the Quotient will be found to be /:aa+y bb: 
for, the ſquare of the Dividend is a4aa-{bbaaz 


and the ſquare of the Diviſor is aa, and when 
Diviſion is ended, there will ariſe .a44-bb the 


univerſal ſquare Root of which is y/:44+06: 
whichis the quotient ſought. 
But when the work of Diviſion in univerſal 
,vurd Quantities happens to be intricate, and 
its operation canno be finiſhed without a re- 
mainder, you may ſet the power of the Dividend 
for a Numerator, and the power of the Diviſor 
for a Denominator, and againſt the line of Se- 
paration, place, or prefix the univerſal radical 
{ign, which univerſal Root fo ſignified ſhall be 
the Quotient ſought. gee 
AS if it were required to divide y/:y/4b-+bc: 
— ; vab-rbe, 
by /:y/a4jc: the quotient will be y: bo 


Hl. Addition and Subtraftion in Caiverſal 

Surd Yuantities. 

1. If two Univerſal Surd quantities that are 
commenſurable are propoſed to be added toge- 
ther, or ſubtratted, the operation may be per- 
formed like ſimple Surds. As for Example. If 
the ſum and difference of /;:8-+4y3: and 2243: 
were required. | 
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Here each of the aid quantities being. divided | who 


by their greateſt common meaſurer, «/: 2413: the 
the Quotients are /4 and y/1, viz. 2 and 1, which 3. 
are rational Numbers expreſling t the proportion ſubt: 
of the Sutds propounded, therefore if their com- are | 
mon Diviſor be multiplyed 24-r (viz. 3) it gi- Sc 
veth 3y: z2Þy/ 3; for the ſum required, and the faid V:3. 

. common Divy1ſor being multiplyed by (2--1) the A 
difference of the ſaid*z and x, it will produce mer, 
v* 6 3: * for the difference of the Roots pro- Fy 
oled. © a” 
Likewiſe if it were required to find the ſum mw 


and differehce of :aada4-aabb: and /: aabb-\-bbbb. 
The faid Quantities being reduced, are 


av: aaFbb: and by: aadbb: 
Therefore is their ſum a{b by: aa-\-bb: and 
their difference is 4 b*y: aan-bb. 


2. WhentheRoot of a reſidual is to be added $1 
to, or ſubtrafted from-the -Root of its corre- give 
| Tpondent Binomial, then may thoſe Roots be part 


connected together by the ſigns + and — ; and tot] 
then the whole being multiplyed by it ſelf, the 
yniyerſal Root of the Product ſhall be the lam Or 
difference of the Roots 5 propounded. 

As ſuppoſe y: 12- 4/6: were propounded to be 
added to y/: 124/64 the given Roots being conne- 
&ed together by, make y/:124y/6:5v:12 4/6: 

which compoſed Quantity being multiplyed by 
it ſelf, produceth 24-+2y/1 38, whoſe univerſal 
Square Root (y :24+2v 128:) ſhall be the ſum of 


the Quantities propofed to be added. 
But if y/:124/6:—y:12—4y/6: be multiplyed 1 Fi 
into it ſ&]f, the product will be 24 —2y138, gre 


Who 
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whoſe univerſal ſqua 


x 


the two given Roots. 
3. But if the univerſal roots to be added or 
ſubtrafted are not commenſurable, &c, then they 
are tobe added by +, and ſubtracted hy . 
So if 'it were. required to add y:;-+, 3: to 
V:3 v2: their ſum would be y: 5+-v3:+v:3 —o/22 
And the latter being ſubtracted rrom the for- 
mer, the remainder would be y:5+4/3:—y:3—y2: 
And the ſum of /:ab-+c: being added toy/:4Þ+6: 
will be y/:ab4-c:+y:4-+b: and the latter being 
ſubtraCted from the former, the remainder will be 


v:ab4-c:—/:d-o* 


IV. The Extra@ion of the Square Root out 
of Binomials, and Heftduals. 


Subtract the Square of the leſſer part of the 
given Binomial, from the Square of the greater 
part, and add the Square root of the remainder 
to the greater part, and alſo ſubtra@ it there- 
from, and then extract the ſquare roots of the 
Sum and remainder, and joyn them together by 
- if the quantity propoſed be a Binomial, but 
by — if it be a Reſidual, which roots ſo joyned, 
are the ſquare root of the given Binonual, or 
Reſidual. 


Example 1. 


Extract the Square root 

of this Binomial, viz. > 38-+y/ 1300 
I From the ſquare of the 
greater part 38, viz. from 44+ 


2 Sub- 


re Rootis the difference of | 


| _ 
25.05 O'S : 


414 The Dodtrine of 
2 Subtra& the ſquare of the 
 lefler part, viz. 1300 \ 


which is . 
3 The remainder is _ 


all 14 4 Ex 

- _ 4 The ſquare root of the re- 2 bY tl 

'mainder is " 3 It 

5 Ie which root if you add part 

the greater part 38, the fun p 59 2 Fri 

Is {qua 

of 6 The halfof which ſum is 25 (viz 

| 7 Theſquareroot of the faid 3 Tl 

q half ſum is the greater part ( 4 Tl 

+ ._ ofthe root ſought, which © 3 | rem 

4 IS : + $ Te 

L S From the greater part of the 

8 _ the given Binomial, viz. ven 

F: 38, ſubtract the ſquare root >" &* 26 the 

3 . In the fonrth ſtep, viz. 12, 6. 
; the remainder is 


T| 
9 The. half of which is x 


'N 10 The {ſquare root of the the 
| {aid halt remainder is the ty 8 Fr 
leſſer part of the root ? the 

ſought. fro! 

11 To which if 708 add the the 

uantity 1a the ſeventh itep,&. - - | rem 

Yo fum will be the ſquare; STV13 9 T 

root ſought, viz.” | der 

which 1s the 1q»are root of the given Binomial, | 1, - 

but if the given ſard quantity had been a Reſi- ſaic 


dual, viz. if it had been required to extrat the leſl 


{quare root. of 38-1300, then the root would 
have been $-v13- 


| Ex ample a 


. + bs T4 
3%. ro B0 f 


hap- 17, 


this Binomial, 


Example 2. 


Extra the {quare root of 2 
VIZ. 


1 The {quare of the Crepe, 


part 7,"1s 


{quare of the leſſer part, 


2 From which ſubtract ' 


(viz. /20,) which is 
3 The remainder is q* 
4 The {quare root of that 2 


remainder Is 


5 To which ſquare root add 
the greater part of the gi- 
ven Binomial, viz. 7, and 


the ſum 1s 


The half of which ſum is 

7 The ſquare root of the ſaid 
ſum is the greater part of 
the. root ſought, which is 

8 From the greater part of 
the given Binomial, v4zz. 
from 7)- ſabrratt y/29 in 
the fourth ſtep , and The 


remainder 1s 


9 The half of which i remain-2 


der 1s 


10 The ſquzre root of the 
faid half. remeinder is. the 
leſſer part of the root ( 


fought, which 1 IS 


Surd Quantities. 
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11 Which being joyned to the greater part. of 
the root ſought in the ſeventh ſtep by the ſign 
+, the ſum will be the Tquare root ſought, 
which 1s . CERT, 


%.- 


i wy 


CE Es Ca es 


But if theleſſer part of - the ſaid root found in | þ; 
the tenth ſtep be joyned to the greater part Pp: 
found in theſeventh ſtep by interpoling the ſign || 4; 
—inſtead of --, it will then be the ſquare root | ;5 


of the reſidual 7-29. © We 7 
: Pp 
Example Fo: T6 | th 


Let it be required to extract the fquare root. but 
of this Binomial, viz. aa-j-d added to 2a4/d, ſyup- [the 


poling the greater part of the given Binomial, [5 
co be a+4-4. Then, , ngr 
1 The ſquare of the greater 
part is  _. $ a4a4-26dd-bb 
2 From winch ſubtract. the 
{quare - of ..the leſſer part( - 
(24/4) viz. 4dda, and the 204A 
remainderis / . 
3 The ſquare root of thatre-z = 
mainder 1s D £ : - 
4 To which ſquare 4s add ) . Is 
_ the greater-part of the gi-C 
_ vert Binomiah, viz. aa4-d&,(_ 444 4 
and the ſum 1s 78 AY 
5s The half of which ſumis «ax o 
6 The ſquare root of which fo 


halffumisthe greater part þ 
of the root ſought, whichis/ 


— 


ta 
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7 From (aa+d) the greater 
part of the given binomial, 
ſubtra& the ſquare root 
found in the third ftep\ 
(za-d)and the remainder is 
183 Thehalf of which remain- 2 
_ der is 
9 Thefquare root of which 
1 | half remainder; is the leſſer | 
| part of the root ſought, Va 
| viz : 
10 Which faid root being 
joyned to the greater part 
found in the ſixth ſtep by a\-yd 
the ſign +; it will be the 
root fought, vzz. 
but if the Quantity in the ninth ſtep be joyned to 
the quantity in the ſixth ſtep, by interpoſing the 
ſign —, it will then be the ſquare root of the re- 
ſidual, aa+-dleſs 24ayd. 


hy, JT, 


Ex ample 4 + 


Let it be required to ex- 
tra the {ſquare root of 5 eF-ded more 2ed 


iuppoſing the greater part 2 in 


he { of th = 
2 + —_— © greater $ceed-|—2cedd-{-eddd 


2 From which ſubtra& the 


 fquare of the leſſer part, 4eedd 
which 1s : 
3_ And the remainderis  eced—2eedd-[-eddd 


4 The ſquare root. of that ec WO 
remainder is * s be Hcy 


5 Io Y 


"8 
( 


3 5 To which if you add M "I 


ereater part of rhe given 

binomial, the ſam is. * 

6 The half of which ſumis _ ' eyed. 

7 The ſquare root of the ſaid 
half ſum 1s the greater part i/:ey/ed; 
of the root ſought, which is 

3 From the greater. part of 
the given binomial ſubtract (. 
the ſquare root found in the 2dyed 
fourth ſtep,and the remain- 
der 1$ 

9 The half of which remain- j 
der Is | 

10 Theſquare root of the ſaid 
halfremainder is the leſſer ings 

part of the root ſought, V-0/08; 

 whichis 

11 If to the greater part of the root ſought in 
the ſeventh ſtep,you joyn the leſſer part in the 
eleventh ſtep, by interpoſing the ſign-l-, it will 
then be the root ſought, which is 


V:e/ed-+\/:dy/ed: 


But if the two faid quantities are joyned to- 


ay/ed 


gether by the interpoſition of the ſign —, it will Sq 
then be the ſquare root of the velidual :57yedf fq 
leſs 2ed, th 
| | be 
V. Some Queſtiqns to exerciſe the Rules of this anal + 
the foregoing Chapters. | 
DOVEST. rn. 


& -.-Let-it be required to divide 100 (or c) into 
_ two fuch unequal parts, that oo multiplyed by 
= | os the 


4 ; : 
\ =. 4 
a Ty c \ &- , 
p X of 4,4Vy & C De m 
_ : : wt 4 C k W 0< F o Le . FP 
- "' > . "a * af x : p = J 4 p - 
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" Y 


the leſſer part may be equal to the ſquare of the 
greater. | Pools | 


RESOLUTION. 


1 For the greater number put 4 

2 Then will the leſſer be To 
3 By which if you multiply & 
| - (orc) the produtt will COCA 


4. Which quantity in the 3d 
ſtep muſt be equal to the/ 
ſquare of the Quantity in > aa=ce—ca 
the firſt ſtep, whence this 
equation. ; 

s Which Equation being re- 
duced by the rules of the 11 — 
Chap. and ſolved the value v1 740 
of a will be diſcovered tobe , 

which Equation in the laſt ſtep being duly conſi- 

dered, will preſent you with this | 


Theorem. 


To the Square of the given line or number 
add a fourth part of its Square, and extract the 
Square root of that ſum, then from the faid 
{ſquare root ſubtract half the given line, ſo ſhall 
the remainder be the greater ſegment , or num- 


ber ſought. 
b OV BSE; 2. 
-- -What Number is that whoſe {quarebeing made 


leſs by the Rectangle of it ſelf drawn iato 12 
(or b)) the remainder is equal to f ? 


£0 


I. For . 


; 
k " bk 
” _ Sd 
d. —_— { & 4 

. « 1 Aa £4.96 , 

WA * SS; on » : 41 

4 Þ - by Py 
ts 


420 The Dottrine of 


x For the number ſought put 
2 Theſquare of which is _ PP 


' 3 The Rectargle of a inb is by 


4 If the quantity in the third 
ſtep be ſubtratted from thef _. 

- quantity in the ſecond ſtep,” aya-ba=f 
the remainder is equal-to f;\ ns 
whence this Equation. 

5 Which Equation being ſol- 
ved by the rules of the 11th 


be found to be 


Chapter the valueof a will (4=T:#Tvif+ 5” 


The Proof. 


a - a=1b4-if bb: 


7 Then by ſubtrafting 1b SE 
from each part of the equa-þ a—"b=v:f>bb: 
tion there remaineth : : 

$ Then by {quaringeach part » FOE wy 
of the equation you have &$ 44-ba+bb=f +00 

o And by ſubtrating. !bb | 
from both {idesof the equa: $ aa—ba=f 
tion there remaineth 

which was to be proved 


EVEAIT.SS 


1. Let c and d be put for two ſich known 


Quantities that 4 not £:cc, and let a be put 


for a quantity uvxnown, and let it be granted 
that ca aa=d what is the value of a? 

2 The given equation tn the firſt ſtep 1s one.of 
the third form mentioned 'in the beginning of 
the fifteenth Chapter, and it will be found 
that the 2 values of a are 


a=!c+ 


- 
= 
_ 


LE 


- «s FF 


NY" « "8 | 3-0 | $ ”; 0 | 
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By either of which values of 4" the Equation - 
propounded in the firſt ſtep may be . lier 
-as will appear by the | 


: braOwrrs ar TY 


i If a=3c+y:cc- T: 

2 Then by the tranſpoſition PONY 

of :. .C tO the contrary coat, A—C = 7 as © 
: it 1s. 


| 3 Andby ſquaringeach part es TOA 
3 .of the laſt equation, it is ; me "64A CC=400=of nn 
4 And by ſabtraQting | CC A 
; | from each part of the ©) aa=Ca=—d . 
quation, it IS j 
s Andby changing the ſigns # 
on the quantities on each Ca-aa=d | 
fide of the equation it is h 
which was to be demonſtrated. —Y | 
6 Again if. 5 a="6-v/:506—d: 1 
1 7 Thenby tranſpoſition of | | 
r vV: *cc—4;: to the other ite a-V:co-d;=: 5c6 _” 
1 -It 1s _ 
8 Andb ſpolit f 70) 
-} F: y tranſpolition © 2 A Þ=i06—6 i} 
f 9 And by ſquaring each part oy” 
[ 


of the equation 1t will = ot iC6—dA= Cc fondle 


y : , = % 
- I. # E- 10 
>, _ : «<4 +7 » 
*7 ' 3» -' "220 Ye! 
. C4 LES 
” + >> ; Es PRA} 1 Xx 4 a s 
| © 8152: 6h" | 


CE # ” Y ag. 


PEY . . 4 vu : * now je 
© Te —, "> >. - " —_— 
x 


. —"—-" 
—_ . 
«>= & Cf 
jp. 4 
" 


T wi by ſubtraQting 4cc FIFY 
— from both parts of the e-> —d=-cal-as 


' 11 And the quantities [1D 


"The Doftrine of 4 


quation, It 1s 


both ſides of the' equation 
being tranſpoſed to the | 
contrary coaſt, and the< Camaa=d 


4gns of each thereby chan- | 
ge ,the equation w1ll then | 


high; WAS liken wiſe to: be proved. 
DEST. 4. 


Let it be required to divide 100 into two ſuch 
parts that if each part be divided by the other, 
the ſum. of the Quotients may be 3. This is 


Qneft." 1: of the ninth Chapter of the ſecond 


Jook of Kerſey s Elements of Algebra, and it is 
us wrought, viz. , 


x1 For oneof the parts ſought put © 

2 Then will the other be IOO-&4 

3 Each of which quantities . © 
in the firſt and ſecond Reps } 
being mutually divided by _ 4 100g 
each other (according to( fool 2 


4 


_. the import of thequeſtion) 


this equation ariſeth _ 
4 Which equation being 
duly reduced, gives f I 004—44—=2000 
| 3 Whichis an equation of; 
the third form mentioned” 
in Chap 15.and betns lol- | 
ved according to the me- 5 - F 50-10/5. 
thod there given the two! L5o- 10v4S,. 
values-of a will be found to 


be 
"which you way eaſily prove at your leiſure. 


Bs 
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 % 
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CHAP. XVIIL o # ] 
Algebraical Queſtions Reſolved = 


by various Poſitions. 


R. Kerſey in the Twelfth Chapter of the 
ſecond Book of his Elements of Algebra, 
hath laid down Rules for the ſolution of Gueſti. | 

ons Algebraically by various Poſitions ; afluming © 

a peculiar letter to repreſent every one of the * 

Quantities ſought, vz. a for one unknown Quan- 

tity, e for another, and y fora third, &c. and 

for the performance of the work he hath laid 

down 3 Ales which are as followeth, VIR 


RULE 1. I 


When many Quantities are ſought in 2 Que-+ 
ſtion, let them be repreſented by various let- 
ters, and let the tenor of the Queſtion be repre- 
ſented by Equations; which done by Tranſpoſi- | 
tion hnd what any ſingle letter in the firſt equa- 4 
tion is equal to; Then whereſoever that Letter = 8 
is forind in the other equations, inſtead thereof, s 
take what it is found equal to, ſo will; that letter 
e vaniſh out of the following Equations 
Then by Tranſpoſition ſet a ſecond letter aloge. > 
in one of thoſe equations out of which the firfi®5. 


letter was cancelleg ang "MM as before, oat 
0 " _* 6 £228 were x 


_. "th 
” ts we <- . _ 
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Ty 


SHength one of the letters will be made known? 


b- A help of which con reſt will be eaſily diſcove- 
7 r 


Cots 3. 


When the ſame Quantity, (ſuppoſe a) is found 


in two ſeveral Equations, 'and equal numbers 


are prefixed to thoſe Quantities, then if their 
ſigns be both -- or both—, ſubtract the leſſer 
Equation from the greater , but if the ſigns be 
one 4, and the other —, then add thoſe two 
Equations together, ſo will the ſaid Quantity 
quite vaniſh. 


RFVULE 3. 


When the ſame Qnantity, (ſuppoſe a) 1s found 
In two ſeveral Equations,but the numbers prefix- 


' edto thoſe equal Quantities are unequal, thoſe 
two Equations may be reduced to two others 


which ſhall have equal numbers prefixed to the 
ſaid Quantity 4 thus, viz; Multiply all the 
Quantities in the firſt Equation by the number 
prefixed to4 inthe ſecond equation ; and alſo mul- 
tiply all the quantities in the ſecond Equation 


by the number prefixed to the ſame quantity # 


in the firſt Equation , ſo by ſuch alternate mul- 
tiplication two new equations will be produced, 
wherein the numbers prefixed to the ſaid quan- 
tity 4 will be equal to one another, and then pro» 


cezd according to the ſecond Rule, and expel 


the ſame quantity our of the Reſt of the Equ 
_ TlOns : 3 Proceed in: hike manner with a fſecc 
Quantity, untilat length ſome one Quantity be 


gs by FI, Al the = ma be 
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found out. The three foregoing Rules will be = = 
exerciſed in the Reſolution of the following Que-  Z27Y 


QUEST. 1. 


Divide 100 (or c) into two \ach numbers, 
(viz. a and e) that {++ may be equal to 3@ 
( or 4) I demand the numbers « and e ? 


RESOLUTION. bs þ 


| 
I If a-ye=c | 
2 And | — _= 
3 Then by tranſpoſition of 
e 1n the firſt fep; you wall A—=C—e 
have 
4 By reducing the Equation _” 
in the ſecond ſtep, ſo as _ Ted—3e -44 
a may ſolely polleſs one nn 


{ide thereof, you. will have 
5 if inſtead of 4 in the 4th 
ſtep you take what # 1s 


equal to in the third ſtep,> ce=L=% 
you will have this Equati- ; 
ON, V1:Z. 
6 Thefirſt part of the Equa- 
tion in the fifth ſtep being 5e—$r=1 34-30 


multiplyed by 5, wil give 
+ By*th: ?:559a of Þ $6=15 44-26 
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Refolution of Queſtions Chap. 18. 


Each part of the Equatt- | | 4 
+ -- onin the laſt ſtep being di-C 6-154 _ 
be” '"wided by 2, will give the x a OY : 
£2 value of e, viz. | 
© \ HI fay the valueofe is 25, and the value of 4 is 
= 100-25=75 which will anſwer the conditions 
of the Queſtion. As appears by g 
The Proof. 
I 
25+75=100; and *54-*7=30 
ESEUESF. 2 
There are two Numbers (4 the greater, and 
e the leſſer) whoſe difference is 4.ior b) and the : 
difference of their Squares is 64 (or c) what are £ 
the N umbers ? : 


RESOLUTION. 


1 If KH f=0i 
2 Then by the tranſpoſition £8 
,, of e you have $ es. 


And if aa—ee=c 
3 4 Then by tranſpoſition of : 44=r-b-v6 
ee ITS #h 


5 It both parts of the equa« f 
tion in the ſecond ſtep beg aa=bb-2be-þee 
{quared, it will be 

6 Andif inſtead of aain the fifth Equations you: 
. Place what itisequal to in the fourth ſtep, the 

( pnatinn will then be * 
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Chap. 18. b Various 's poſt ftions. 8 
7 By ſubtrating ee from; 2 2M 
"beth parts of the laſt equa- c=bb4-3be. , 8 | 
tion you will have of 
8 By dividing both parts of ) K- | 
_ the laſt equation by b, you —=b-{-2e © | 
will then have | oY & | 
9 By tranſpoſition of b in} 7; q . 
the laſt ſtep, the EqUanOn ob =20 £ 
w1ll then be EI M 
Io And it both parts of the Fl : 
equation in the laſt ſtep be 7 FA | 
divided by 2, the valie of ap 6 41 
e will then be diſcovered | 
to be 2? 
I fay the value of'e (the lefler number) is 6, | 
and by the ſecond ſtep (a) the greater number is | 
e+b=64-4=10, which two numbers, (viz. 10 
and 6) wlll fatisfie the Conditions of the Queſti- 
ON, as will appear by 
The Proof. 
10-6=4, - And-10*19—6*6==64 | 
£:D:E $8:T.. 3: | 


A Maid being at Market fold 10 dozen of | 
eggs, and twelve Pounds of Butter for thirteen | 
ſhiling, and at another time, and at the fame 
rate , ſhe ſelleth Eight dozen of Eggs , and _ 24 
38 pounds of Butter tor 16 ſhillings, I demand 1 
how ſhe ſold her Eggs per dozen, and her Butter 
per pound ? a Ml 

Let a repreſent. the deſired value of adozenof 
Exg6, and for the {price of g- poung- of Butter 


. 
% Y +; of. put | 
% Ce , {2 
& th 155 = S 
D f BY , J 7 «at LY T3 \ Ya - 0 a l Ww." 4 w- | 


6 * 
F vs TOI 3x 


&& «5 Reſolution of Queſtions Chap.*18. | Ch: 
Er. ; wt e, Wo then may the Queſtion being abſtra- 
bf: + CQted from words be ſtated _ Vit 


L 
453 y 
Wn, 


1 If 
2 And 


What are . the values of a and e? 


R E 5 O L U T 1 O N: 


3 By tranſpoſition of 12e in 
the firſt ſtep, that equation þ 1045=13—12e 
w1ll be 

4 And bath parts of the wk : 

VA 


I13—122 
to - 


_ equation being divided by 
IO It is 
- 5 Bytranſpoſition of i$e in 
the ſecond ſtep that equa 84==16=1Ve 
on wil! be 
6 Each part of the laſt equa- 
tion being divided by Þ will Pg 
ve 
7 If inſtead of 4 in the fi Tl ws 
ys you place what it is 
equal to.in"the fourth ftep —_— 16—18e 
the equation” will then ws 
8 Eoth parts of the laſt e- 
quation being reduced top 1o4—g6e=160—1808 
integers will give 


9 By traripolition of = 


—— 


— —_— — 


8 


and 104 in the laſt equation 
each ro the contrary coaſt 
' ths equation will then be 


848=56 


#4. 40 If 


; Chap. 1. by various poſitions. 


10 If each part of the laſt e- 
quation be divided by 34 POP IT, 
the value of e will be dif. THE 
covered to be. Re ge "We MP K' 
whichis 8d for the price. of 1-pound of but- © +> WM | 
ter. | W 

11 By the 1oth ſtep the va-' 
lue of -e 1s diſcovered to be 
25s, by which means the va- 


Thongs ra. 8x : 


- 


—— 


Iue of «(by the quantities in! , 1212: 

the fourth and ſixth ſteps) ” NO” 

is found to be 64. for the | 
4th itep Is - 4 BA 
' And it hath been found before that e=23s fg «$1 | 
that 12e=12x;5=8 s. and L—_— 2,=6d ſo 


the maid ſold her Eggs at 64. per dozen, and 
her. Butter at $8.4. per pound , which will an- MS 
ſxer the conditions of the Queſtion. = 


SUVS F. 4. ww 


Three Men, viz. 4; B, and C diſcourſe thus 4M 
together concerning their Age, quoth B to A, 
your age added to mine is 54, (or b years) quoth C 
to B, and my age added to yours makes 78 (or c) 
years, and quoth A to Cmy age added to yours 
is 72 (ord) years, I demand- the age of each 
perſon ? 

\. Let the Age of each perſon be repreſented by 
the letters 4 e y, viz. forthe age of A put a, 
tor the age of B put e, ang for the age of C put 
: and the Queſtion being abſtrafted from words, 
will be as followEth, viz. het 


430 Reſolution of Gueſtions 


= *zn the,pinth Rep, the yalue' 


| ke E, .% Mc . ” * a 4 
* y . » - . | 7 $- of 
AREA » _ £ : 
y, > 


Tx ' pra = 
2 And e--y= =c( =78) 
Z And Ya=d(= 72) 


What are the values of ae and y? 


KRKESOL UTION:. 
4 By tranſpoſition ofeinthe}, _. 
firſt ſtep there will ariſe $ a 
5 Ifinſtead of 21n the third 
ftep you put what 41s'equal 
to in the fourth ſtep, there 
will ariſe 
6 By the tranſpoſition of q 


and e in the laſt ſtep, there 
ariſeth 

7 And if inſtead. of e in 'the 
ſecond ſtep you take the lat- / | | 
ter part of the fixth ſtep al 2)b—d=c 


e=-b-d 


there will then arife 
3In which laſt equation there 
is no unknown. quantity but / 


y, and therefore the equati- —>< 
on being duly reduced, will , 
diſcover: the value of y to be - 

9 If in the fixth ſtep in ſtead 
of y you take the latter part oo 
of the equation'tn theeighth —=4 
ſtep, the value of e will be L 
found to be | 

to And if inſtead of e in the 
Tourth ſtep, you take ther Pf 
latter part of the Equation a= —_— 


0s 4 pl be diſcovers. -— 
” ophrRt 


au a” oC 


j by - A. po A { «5 s FM = 
Oe s +. Lt Fo Re” 5 
y- RS. "2 tan 4A : 
» - \ a - 
; CS 4 + 
Y web 


p, 


Chap. 18, by warious poſitions. 431k 


And thus the work is finiſhed, and the equa- : 


[tions in the Eighth, ninth, and tenth ſteps pre- 
ſent you with this | 


C AN.ON, 


From the ſum of every two.of the three given 


Numbers {ubtraCt the third number remaining, fo 
ſhall the three remaining numbers being divided 
by 2 be the numbers ſought. So the numbers 


ſought in the Queſtion, wiz. a, e, and y, are 
found to be 24, 39, and 48, v:z. the age, of 4 


is 24, the age of B 1s:30, and the age of Cis 
48, which. three numbers will fatisfie the condi- 
tions of the Queſtion for 24--30=54, and 
30-48=78, and 45+24=725 


Wo If oY OO 


What two numbers are thoſe whoſe ſum is 20, 


(or b) and their difference 4 (or c) ? 


Let 4 be put or the greater number ſought, | 


ande for the leſſer, and then the Queſtion being 
extracted from words may be ſtated thus, viz. 


IIt a4e—=b(20) 


2 And _ | a—e=c( 4) 


What are a and e ? 
RESOL UTION 


3 Foraſmuch as --r# is found 
in each of the,cquations in , 
the firſt and ſecand ſteps, 

the ſecond( 


being ſubtracted, 


2e=b=e 


" cd 
TT 1 —_— $7 + & $ p 
. iF- I44# bn 4 $.. 
= $6 F -., Y yay . * A 
$7 Z 
« Ye 4 ”y © * , : 
" | - = 2 
LE | - 
of - 
© 
- 


hap 
p_ fo 


| Reſolution of Queſtions Chis P. 1 8 | 
Fol >And by dividing both parts 


"4 of the equation in the third(_ Yn PIP 
; Z ſtep by 25 the value Ohe e will OO WNT AS i If 
on: 
” _ -bediſcorvered, viz. | 2 Ant 
7 -$5 And if inſtead of ein the An 
L ſecond ſtep you put what e 
is equal to in the fourth a-3þ+'c=c 
ſtep, you will have this e- 
_ -. quation, UtY. 
© * -6By - tranſpoſition'of —'þ 
Wc and+-'c to the contraryl _,,1... | 
F.. coaſt, the value &f 4 will bs 6=7 6-5-6 2 of 
* diſcovered, viz. eth 
- From the fourth and ſixth ſteps i 15 raiſed this ws And 
6 | | WF N take 
"8 IG To 


If from half the ſim of two numbers you ſub- 
A tra@t half their difference , the remainder will Fn 
S&: _ be the leſſer number, and ifto halt_their ſum you Th 
| 280 add half their Difference that ſum will be the | reqy 
iter number, whereby the two numbers ſought An 
In this Queſti6n are found to be 12 and 83 fors ' take 
12-+8=20 and 12--$=4. i: the 
Equ 
| Og V E S T. 6. | 


. What 3 Numbers are thoſe that if to the firſt 
there be added 121 (or 6) the: ſum will be equal 
tothe ſum of the firſt and ſecond, and if to the 
. ſecond there be added 121, the. ſum-will be equal, 
EZ. <todoible the ſum of the firſt and third, and ies 
=. the third there be 2dded\ 121, their ſum will be 
> --,.44tiÞ erhe ſum of the firſt and. ſecond ? | 
© If for. the number ſought you put. a, e, andy, ll. Lek 
GL vez- for t £] =» nonbet: ] OI Jjrond 4 5 — 


'Chap. IT. oy various poſutizons, 


and forthe third y, then the Queſtion being ab-\ 6 
ſtrated from words may be ſtated thus, viz. 


2 And _ebbmaabay » 
And Y+b=34+3e 


[1 If Eb on Hef 


What are the numbers 4 e y? $3.0 


RESOLUTION. : | 


. 


4 By the tranſpoſition of y in 
$i firſt equation, there ari- a+b-y=e 
eth. 
And if inſtead of e in the ſecond equation you 
take what 1s equal thereto in the fourth equa- 
tion there ariſeth, £ 


aþb-14-b=24+2y. | 


The laſt equation after due ='Y 
redu&tion will be F w=ahzy, / 
And if inſtead of 3e in the third equation you 
take the triple of what'e is found equal to, in 
the fourth ſtep, you-will find the following 

Equation to ariſe, viz. | 


| ypb=3a+-3a+3b—3y. 


8 Which equation after due 
reduftion by tranſpoſition 
the quantities will be found 
'to be (67: 0 

> Ang doth partsof the laſt 
|| <quation being trided by 4 
there arileth. "Aa 


\ 


le a. 2 


——” my" 


_ OO r_— — 


4 y=64-+-2þ 


F.. 
py 
cc," 
—_. 


\ 
C a %. 19 | 
4 #4 
Pn 2 
_ A "* > © 0 


«. © SS» - " 
v ; bak > ti 
PP. b.S X » ei. 

- _ 4 . —_— I _- 4.» 4 *, wm 


E Reſolution of %ieſtions Ch ap. F 
meg x0 Then if inſtead of 3y in 
K - the faxth equation there be \. 

taken the triple of the lat- ( 2b=a-|-244-1 


[-; \' ter part of theninth equa- 
8 tion there ariſeth' ) 
3.3 11 After due Reduction of 
oF '} the equation in the terth 
.j Tep, the value of 2 will be( a= 
3 / diſcovercd, viz. 
12 Again, if inſtead of " 
| the fixth Equation ' you 
J put the latter part of ere 


Eleventh Equation , there 
ariſeth 
13 After due reduCtion of "7 
1441 equation in the twelſth ſtep, = 
boy the valuc of y will be dit ( J=7 
| vered to be % 
14 Andi for 4 and yt the 
fourth ſtep there he put b\; = b 
their equals 1n the 1 rth and TEE II 
13th ſteps there wlll ariſe }. : 
C 5 The Equation In Melt) - 
, {tep « being duly reduced, wil —=2 
diſcover the valuc of e, Viz. J 


Froin the Eleventh, thirteenth, and fifteent! 
teps is gathered this 


C AMON. 


RS ii the nnmver given to be added to the thre 
LY *.- zumbers required "be divided: by 1, the, Quo 
AT /. tient will give the firſt*number, acq 'its Quir:- 

ot WS a tuple (or Product by 5) being divided by 11, wil 
glivetae ſecond number; and its ſepiuple: Cor pre 


= = : 
: A # : L (1 | : 
» of * "* - * 
ODOT OT or . 
4; . ” p 
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ifreent 


1e thre 
ec guc 
6 QQuir- 
Or pre 


(it 0 
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ww */ x 
ts * 
| W_- 
, 
- - Lg 
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- 
" 
_ » 
S; 
: » 
«>, 
= 
E 
— 4% m = 
< -_ hy 4 ? 
» _- * Y » 
e - ” 
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ty various Positions 435 


et by 7) being divided by 11, will 
v2 the tnird Number, | 
z7 while vanon the Numbers required 
+} PE bo. Ry 
n2S as men +#s 
7 times 8s 
6210 umbe rs 


RY 4 _ ? "as fN . 
OL1 (> ww ARLO 


121; = 55 
09 + 121 + SB So & 4 


717- + 134 IXT12-+ 599 


þ 
wHhlen. was to be dons, 


1] be 238 (or 
ter you Subtract'2 times the 
Remainder will be 56(or e) 
two numbers put & 
a fo *2ZO017; () St1lon ; 
20 Trom words may Ha ;t 20 tnus, 


1 f l0a + 68 = b 
And 4a - 22 = Wc 
What are the Numbers a 


ap. 18 


33S DD S.UFT4.UN 
» The first equation) 
ceording to the third) 1 
118) being maltiplyed ) 
y 4, which is prefixed) 408 + 24e = 45 
oO a in ti 88cond Rqua} 
ion, produceth ) 


. And the second Tqua-) 
ion being maultiplyed ) 
7 10, whic: is prefix-) 408-20ec=10ec 
a toas inthe firaet It) 
Poduceth "RA | 


. 4nd if from the Eques- 
jon in the third step ) | 
ou Substract the Fqua-) | 
ion in the fourth step)44e= 4b—10c | 
262uUs88 40a is found in) 1 
oth, (secording to the ) | 
2c0nd Rnle) there aris} | 
th this Touation vis} -—— 
, Both parts of tne } } 
quation in tne fifth } 4b - 10e j 
tep, being divided by Jem _____ _ _ | 
4 the Values of B& will ) 44 | 

li 


2 Aiscovered to be ) ſi 


2agolntion of Questions <c 


If inst2ad of --2e8 
M the 8econd >t=p you 
ut double the latt ar 
art of tie quation 1 
32 S1xth step, you 
ill have this Fquat io) 


) 
Þ 2b —- 5c 1 
) 4g ========= =c |} 
NN 1 
) 


» Th» seventh Tquation) 


-ing duly reduces, the) Ge + 2b | 
21lue of a will be Gis-)azR-------- - þ 
overed to by ) 44 
Py the sixth and eighth Steps the | 


amb 2rs Sought are 18 and 8, whilen 
111 answer the Conditions of the Ques- 


10Nn, as you nay ercalve by 


The Proof 
10x13 + 6x8==228 
And | 
4X18 -=- 2x8=56 | 


So1li Deo Glorlis 


FINIS, 


